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ABSTRACT 
The promotion of an active lifestyle has become a priority in Western societies and 
school plays a dominant role. The primary objectives of this thesis were i) to examine 
the lifestyle and physical activity (PA) patterns of a sample of Greek children and ii) 
to examine the applicability of a school based intervention programme in promoting 
PA and sport participation. 
For the purposes of this study the Physical Activity and Lifestyle Questionnaire 
(P ALQ) was developed and examined for its validity and reliability to assess habitual 
PA of Greek students. Afterwards, a need analysis was carried out in a) a cross 
sectional sample of911 students from an urban area (11, 14 and 17 years olds, b) 103 
elementary and secondary PE teachers, and c) 17 schools. The students answered the 
PALQ in order to depict a profile of their lifestyle and PA patterns. The teachers 
answered a questionnaire in order to evaluate their knowledge, attitudes and self­
efficacy towards teaching health related exercise (HRE). A checklist has been used in 
order to establish the nature and extent of PA promotion in a sample of elementary 
and secondary schools. The results showed that: a) a large proportion of students 
adopted a sedentary lifestyle and were inadequately active to obtain health benefits, b) 
teachers' had limited ability in promoting effectively HR issues, and c) schools 
provided limited sport programmes and facilities. The overall finding of the need 
analysis justified the need for intervention and advocated the adoption of an 
ecological approach to promote PA 
Based on the Active School initiative (Almond & McGeorge, 1995), a school based 
intervention programme has been set up in order to a) promote students' participation 
in physical activity and sport and to enhance their knowledge on health related (HR) 
issues, b) increase teachers' knowledge and effectiveness on teaching HR exercise. 
The decisions about the intervention contents and priorities were based on the 
findings of the need analysis taking into consideration the cost and the resources. The 
intervention strategy and the implementation process focused on: a) the teachers' 
training, b) the creation and the provision of the necessary resources (PE curriculum, 
a handbook and a CD-Rom for the teachers and two books for the students), c) the 
ii 
creation of a positive and enjoyable learning PE environment, and d) the co-operation 
between school and out of school health and sport alliances. 
The intervention programme was applied in 9 elementary and 5 secondary schools for 
a period of six months and involved 15 PE teachers. A quasi-experimental design with 
a control group was applied (experimental group N1=699 and control group N2=213). 
A number of different parameters were estimated at the beginning, during and at the 
end of the program. The intervention process was monitored on a weekly basis by the 
author and the school teachers. The effectiveness of the intervention was evaluated in 
terms of: a) students' behaviour, fitness, self-efficacy, intrinsic motivation, intentions, 
and attitudes related to PA, b) teachers' knowledge, attitudes and self-efficacy on 
teaching HR issues, and c) the broader impact of the programme on the school ethos. 
The intervention implementation and effectiveness was also assessed by an external 
evaluator. 
The overall purpose of the intervention was to examine the applicability of promoting 
PA throughout school environment by creating an innovative and realistic framework 
for school physical education lesson. The findings of this thesis were very 
encouraging. Significant differences have been observed in most of the evaluated 
variables both, for students (fitness, attitudes, self-efficacy, PA level), for teachers 
(knowledge) and schools' ethos. However, this pioneer study revealed a number of 
key considerations and issues in designing intervention programmes to promote PA 
throughout schools in urban areas. 
Key words: lifestyle, physical activity, questionnaire, intervention, school, Greece 
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Key terms used in this thesis: 
Determinants of 
Physical Activity 
Exercise 
Extra-curricular 
sport 
Health 
Health related 
exercise 
Health related 
fitness components 
Intervention 
research 
Lifestyle 
Moderate intensity 
physical activity 
Reflect the factors that affect, or are thought to affect, participation 
in exercise and physical activity (Biddle and Mutrie, 200 I). 
Planned, structured, and repetitive bodily movement done to 
improve or maintain one or more components of physical fitness 
(Caspersen, Powell and Christens en, 1985). 
Is sport organized by the school but out of school lesson time (for 
example, a school trip, at the weekends or a school club after 
school). 
The World Health Organization has defined health as: "a state of 
complete physical, mental, and social well-being and not merely the 
absence of disease or infirmity" (WHO, 1948). More recently it has 
been seen more broadly as a resource for everyday life, not the 
objective ofliving; and a positive concept emphasizing social and 
personal recourses, as well as physical capacities (WHO, 1986). 
The term health-related exercise is defined as the knowledge, 
understanding, skills and attitudes associated with positive health 
and well-being through short- and long-term participation in 
physical activity. 
a. Cardiorespiratory endurance (or aerobic fitness), b. Muscular 
endurance, c. Muscular strength, d. Body composition, e. Flexibility 
(Caspersen, Powell and Christensen, 1985). 
Research that investigates the treatments that effect changes in 
physical activity and sedentary behaviors. Experimental study 
designs that include either treatment and control groups or 
evaluation of a group that serves as its own control are most 
appropriate (Fulton, Burgeson, Perry, sherry, Galuska, Alexander, 
Wechsher and Caspersen, 2001). 
Lifestyle is understood as relatively stable patterns of behaviour, 
habits, attitudes and values which are typical for groups one 
belongs to, or the groups one wants to belong to (Veal, 1993). 
Activity usually equivalent to brisk walking, which might be 
expected to leave the participant feeling warm and slightly out of 
breath. Such activity is often defined as activities within the 3 to 6 
XXI 
Physical Activity 
METs (multiples of resting metabolic rate) range (DHHS, 1996). 
Any bodily movement produced by skeletal muscles that results in 
energy expenditure (Caspersen, Powell and Christensen, 1985). 
Physical education The part of the school curriculum that aims to educate young people 
Physical fitness 
Recommendations 
for young people 
and physical 
activity 
Reliability 
Sport 
Sport clubs outside 
school 
Validity 
Vigorous intensity 
physical activity 
Young people 
through physical activity. An important aim is to promote the 
adoption of a physically active lifestyle that persists through 
adulthood. 
A set of attributes that people have or achieve that relates to the 
ability to perform physical activity (Caspersen, Powell and 
Christens en, 1985). 
In this thesis the u.K. recommendations for young people and 
physical activity were adopted, namely: a) All young people should 
participate in physical activity of at least moderate intensity for 1 
hour per day, and b) At least twice a week, some of these activities 
should help to enhance and maintain muscular strength and 
flexibility, and bone health (CaviIl, Biddle and Sallis, 2001). 
Is the consistency with which a test or an observer measures what is 
intended to be measured and the extent to which the measurements 
are repeatable (Baumgartner and Jackson, 1982). In this thesis, the 
term reliability refers to the consistency of scores or measures. It is 
differentiated between test-retest reliability (the reliability of a score 
measured two or more times) and inter-instrument reliability 
(between two or more instruments). 
Is defined to include sport done both in school and out of school; 
and in formal and informal participation. 
Include all clubs not organized by the school, including informal 
clubs run by leisure centers, with the exception of youth clubs or 
social clubs. 
Validity is the degree to which an instrument measures what it is 
intended to measure (Nunnally, 1967). 
Activity usually equivalent to at least slow jogging, which might be 
expected to leave the participant feeling out of breath and sweaty (6 
METs and above) (DHHS, 1996). 
People aged 5-18 years. 
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Chapter 1 Introduction 
1.0 Introd uction 
1.1 Background - Statement of the problem 
The examination of the youth lifestyle and the attempts to influence it is a high 
priority matter for the health and education authorities (Baranowski, Anderson and 
Carmack, 1998; Johnson and Deshpande, 2000; REA, 1997; USDHHS, 2000a). The 
concept of lifestyle for every person is a relatively stable model consisting of 
individualized behaviours, habits, attitudes and values that can affect his/her health 
(Veal, 1993). Its formulation begins from early childhood with the dynamic 
interaction between persons' individual characteristics and the influence of the 
environment (Bouchard, Shepherd and Stephens, 1994). Physical activity (P A) is one 
of the most important components of the lifestyle of young people since it is directly 
related to a number of physical and psychological benefits (Sallis and Owen, 1999). 
The lifestyle and PA are of particular interest for childhood and adolescence from the 
point of social and psychological development of the young people and also from the 
point of physical health (Berger, 1996). A strong relation between PA and health 
related indicators have already been observed since childhood. Physical activity may 
influence the health of young people in two ways. Firstly, P A could affect causes of 
morbidity during youth such as reducing weight gain and preventing obesity 
(Baranowski, Mendlein, Resnicow, Frank, Cull en and Baranowski, 2000), reducing 
psychological stress (Mutrie and Parfitt, 1998) and enhancing athletic performance. 
Secondly, PA during youth could reduce the risk for chronic diseases in adulthood 
(Twisk, 200 I). Furthermore, the adoption of an active lifestyle in childhood acquires a 
particular importance since there is some evidence that the active behavior remains 
throughout adulthood (Malina, 1996; Janz, Dawson and Mohoney, 1999; Telama, 
Yang, Laakso and Vikari, 1997). This fact indicates that encouraging young people 
towards an active and healthy lifestyle promotes the future health of the adult 
population (Telama, 1998). 
During the last decade a number of experts proposed guidelines for young people's 
PA level, and there is continuing debate over the amount and types ofPA needed for 
health benefits (Twisk, 2001). Recommendations tend to encourage young people to 
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accumulate from 30 to 60 min.day·l moderate intensity PA (Cavill, Biddle and Sallis, 
2001), up to several hours per day (Andersen, Crespo, Bartlett, Cheskin and Pratt, 
1998). Despite this controversy, the dominant notion is that a large number of 
children and teenagers do not engage in PA enough to attain optimum health 
(Arm strong and Welsman, 1997; Biddle and Goudas, 1996; Pratt, Macera and 
Blanton, 1999). 
The involvement of youths in PA and sport is dramatically decreased throughout 
school years by up to 50-75% between the ages of 6-18 years (Rowland, 1991). 
Puberty is characterized by a more intense cutback on physical activity (Caspersen, 
Merritt and Stephens, 1994; Kimm et ai, 2000), especially for the girls (Michaud, 
Narring, Cauderay and Cavadini, 1999). Sallis (1993) estimated that during puberty 
girls reduced their PA level by 7.4% per year compared with 2.7% for boys. These 
findings support the implementation of interventions to promote P A and to decrease 
sedentary behaviours for the population of the maj ority of the Western developed 
countries (Dunn, Andersen and Jakicic, 1998; Epstein and Roemmich, 2001). 
The understanding of the mechanisms and the factors influencing P A behaviour is a 
fundamental condition for every successful intervention programme targeted at young 
people (DCD, 1998); research in this field - that is often called determinants of PA -
revealed a number of variables that can affect the behaviour. The variables that 
influence the involvement of youths in physical activity and sports consist of both the 
biological characteristics and the psychological profile of the individual and the 
variables that are related to the environment in which she/he lives (Kohl and Hobbs, 
1998; Sallis, Prochaska and Taylor, 2000). Gender and age seem to be the two basic 
biological variables related to the degree of involvement in physical activity (Sallis, 
Buono, Roby, Miracle and Nealson, 1993; Sallis and Owen, 1999), while the 
physiological and psychological determinants related to sports involvement have been 
investigated to some extent (Trost, Pate, Saundenrs, Ward, Dowda and Felton, 1997; 
Stuckey-Ropp and Dilorenzo, 1993; Craig, Goldberg and Dietz, 1996; Papaioannou, 
1997). Less emphasis has been placed on the environmental factors that are related to 
physical activity and the influence of the contemporary living conditions to the 
lifestyle of young people. Studies have demonstrated that the environmental variables 
such as the access to sports infrastructure and programmes (Mason, 1995), the social-
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cultural characteristics and ethnicity (Lindquist, Reynolds and Goran, 1999; 
Vilhjalmssona and Thorolfur, 1998; Steptoe, Wardle, Fuller, Holte, Justo, Sanderman 
and Wichstrom, 1997), the involvement in sedentary recreational activities (Cheung, 
1995), the parental support (Taylor, Baranowski and SalIis, 1994) and the free time 
available for playing outdoors (Baranowski, Thompson, DuRant, Baranowski and 
Phul, 1993) limit children's involvement in physical activity. Generally, it seems that 
the wider environment exerts a strong influence on the P A of young people. However, 
many scientists highlight the need for more research in this area identifying consistent 
determinants of P A among young people in order to maximize the effectiveness of 
intervention programmes (Linquist, Reynolds and Goran, 1999; Trost, Pate, Saunders, 
Ward, Dowda and Felton, 1997; SaIIis, Prochaska and Taylor, 2000). 
The findings from the research on the determinants ofP A have lead to the formulation 
of a number of theories and models for motivating young people to be physically 
active. These theories, frequently stressed the role ofPA enjoyment, the perceived 
competence, and social support by parents, peers and teachers (SaIIis, Prochaska and 
Taylor, 2000). A criticism of most theories and models of behaviour change towards a 
more active lifestyle is that they emphasize individual behaviour change processes 
and pay little attention to socio-cultural and physical environmental influence on 
behaviour (Mc Kenzie, 2001). Last decade, interest has been developed in ecological 
approaches to increasing participation in P A (Stokols, 1992). The ecological theory 
place the creation of supportive environments on a par with the development of 
personal skills and the reorientation of health services (SaIIis, Bauman and Pratt, 
1998). McKenzie (2001) suggests that ecological approaches to modifying youth PA 
are viable methods because large numbers of children frequently congregate within 
particular settings (e.g. schools) and they can be affected at one time. An underlying 
theme of ecological perspectives is that the most effective interventions occur on 
multiple levels. For example, McLeroy and colleagues (1988) have proposed a model 
that encompasses several levels of influences on health behaviours: intrapersonal 
factors, interpersonal factors, community factors, and public policy. 
Schools have been identified as providing the most effective environment for 
promoting public health through physical activity (CDC, 1997; Johnson and 
Deshpande, 2000). Schools are an appropriate setting for the promotion ofP A, and 
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other health behaviours, for the following reasons: a) they provide one of the few 
opportunities to address the full range of individuals in a population, at no extra cost, 
a captive audience (Fox, 1996; Department of Health, 1998; Health Education 
Authority, 1998); b) they have existing school staff, training programs and a funded 
infrastructure to support ongoing programs and to adopt new ones, and c) they have 
the statutory responsibility to provide a broad and balanced curriculum which 
promotes the spiritual, mental and physical development of pupils (Law 1566/85, 
Greek National Ministry of Education). Furthermore, any positive impact that schools 
have on young people has the potential of additional benefits in long term perspective 
in terms of quality of life and productivity. Thus, recent recommendations for public 
health practice suggest a) the establishment on schools policies and environments to 
promote a healthy lifestyle and P A, and b) the provision of more school-community 
linked PA programs that meet the needs and interests of both gender for all age 
groups (REA, 1997; USDlllIS, 2000a; Stone, McKenzie, Welk and Booth, 1998). 
Recently, a number of interventions and initiatives aiming to promote a healthy and 
active lifestyle have been applied worldwide in the school environment among 
preschool through high school-aged students based on several theoretical models 
(Gortmaker, Cheung, Peterson, Chomitz, Cradle, Dart, Fox, Bullock, Sobol, Colditz, 
Field and Laird, 1999; Mannios, Moschandreas, Hatzis and Kafatos, 1999; Mann, 
Peterson, Marek and Kealy, 2000; Allott, Paxton and Leonard, 1999). These efforts 
are characterized by different research designs, methodologies, sample sizes, 
personnel, intervention components, dependent variables and evaluation; a critical 
examination highlight a number of issues related to the research design, to the 
measurement, to the generalizability of the findings, to the implementation process, 
and to the evaluation criteria (Sleap, 1997; Stone, McKenzie, Welk and Booth, 1998). 
Baranowski and co-workers (1998) in their pervasive review concluded that so far, 
interventions do not attain the desired levels of change in behavioural outcomes 
because current theories do not predict behaviour and interventions can not 
substantially affect change in the mediating variables which are related to the 
behaviour. Thus, the solving of these issues constitutes at present time a very 
challenging international research area in order to promote better practice in designing 
more effective interventions (Baranowski, Anderson and Carmack, 1998; Stone, 
McKenzie, Welk and Booth, 1998; Hosman, 2000). 
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Recent studies in Europe had shown that there is a remarkable difference in the 
lifestyle and the P A level among young people in different European countries 
(pieron and Ledent, 1996; Pieron, Telama, Almond and Da Costa, 1997; Telama, 
1998). None of the studies found included a Greek population. However, Greece is a 
country with great socio-economic, cultural and environmental differences compared 
with other European countries. It is possible therefore that Greek children, apart from 
the differences related to common age characteristics, will also demonstrate lifestyle 
related differences (Baranowski, Anderson and Carmack, 1998). This hypothesis has 
been supported by recent studies with Greek adults (Steptoe et al. 1997). Furthermore, 
there is a lack of national data; only a limited number of studies have been conducted 
in Greece in the area of young lifestyle, leisure time pursuits and P A patterns. 
Previous studies have focused mainly on fitness levels and sport involvement 
(Tokmakidis and Giavroglou, 1984; Zoupos, Ziogas, Ikonomikou and Vergou, 1994) 
rather than to assessment ofPA level (Manios, Kounali and Kafatos, 1993; Manios, 
Kafatos and Codrington, 1999). In addition, methodological and measurement 
differences do not encourage direct comparisons with national or international data. 
Ten years ago, Georgiadis and Klisouras (1993) comparing longitudinal data of body 
measurements, concluded that the ratio of weight to height for the new generation is 
significantly higher than that of the previous one. More recent studies have shown that 
obesity is becoming a very important problem of young people in Greece (Manios, 
Moschandreas, Hatzis and Kafatos, 1999; Mamalakis, Kafatos, Manios, 
Anagnostopoulou and Apostolaki, 2000; Krassas, Tzotzas, Tsametis and 
Konstantinidis, 2001). Young Greek people also exhibit high risk characteristics in 
other health-related behaviors such as a diet rich in fat (Roma-Giannikou, Adamidis, 
Gianniou, Nikolara and Matsaniotis, 1997; Hassapidou and Fotiadou, 2001), regular 
smoking and alcohol consumption (Kokkevi, Terzidou, Politikoy and Stefanis, 2000; 
Petridou, Zavitsanos, Dessypris, Frangakis, Mandyla, Doxiadis and Trichopoulos, 
1997; Steptoe et al. 1997) and sedentary leisure time pursuits (e.g. TV viewing and 
playing computer games) (Krassas, Tzotzas, Tsametis and Konstantinidis, 2001). 
Obviously, in present time, Greek children and adolescents demonstrate an 
unfavourable health profile that may have detrimental implications in the future in 
terms oftheir health and quality oflife as well as in terms of economy. 
5 
Chapter 1 Introduction 
Despite these wonying findings, no national policy for health education and physical 
activity for school-aged young people exist to date in Greece. In addition, only one 
intervention programme has been applied targeting elementary school students 
(Manios, Moschandreas, Hatzis and Kafatos, 1999). This first attempt concerned a 
school-based health education intervention program that was launched in 1992 on 
4,171 pupils registered in the first grade in two counties of Crete. The school-based 
intervention was primarily aimed at improving children's diet, fitness, and physical 
activity. The findings of this study had shown positive serum lipid level changes 
occurred to a greater extent in the intervention group than in the control group; BMI 
increased less in the intervention group than for controls. The increase in health 
knowledge and physical activity and fitness levels occurred to a higher extent in the 
intervention group compared to those in controls (Manios, Kafatos and Mamalakis, 
1998). The researchers concluded that the short-term changes observed were 
markedly encouraging and indicated great potential for progressive improvement and 
proposed continuation and expansion of similar programs that may prove to be 
beneficial in initiating long-term changes. 
Therefore, there is an imperative need for further investigation of the lifestyle and PA 
patterns of Greek children. In addition, there is an emerging need to organize and to 
test different intervention programmes targeting at young people tailored to the 
characteristics of our country. The lack of data in such an important area constitutes a 
major gap in scientific knowledge concerning public health in Greece. This research 
is an attempt to bridge this gap by investigating Greek young people's lifestyle and 
PA patterns and to test the effectiveness of a school-based intervention programme 
aiming to promote habitual P A. 
A fundamental condition in identifying the determinants ofPA and evaluating the 
effectiveness of interventions is the valid assessment ofPA (Dishman, Washburn and 
Schoeller, 2001). The need for improved assessments ofPA in young people has been 
recognized as an important research priority (Kohl, Fulton and Caspersen, 2000; 
Stone, McKenzie, Welk and Booth, 1998). There are at least six categories of 
techniques that have been used to assess P A among young people. For large sample 
studies, self-report technique is the most commonly employed procedure to measure 
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P A because it is inexpensive, quick to administer, unobtrusive, and versatile and 
several sources ofP A information can be obtained which may be useful in organizing 
PA intervention programmes (Kohl, Fulton and Caspersen, 2000). However, the 
majority of the well-known and widely used questionnaires have been constructed for 
specific research objectives and have been structured in a way that meets the specific 
socio-cultural characteristics encountered in each case (Kriska, 1997; Sallis, 1991). 
Also some of the available instruments have not been comprehensively evaluated yet 
as far as their validity and reliability are concerned providing therefore inaccurate and 
misleading conclusions (Stone, McKenzie, Welk and Booth, 1998). 
The lack of validated self-report measurement for the measurement of the P A level of 
Greek young people led to the development of the "Physical Activity and Lifestyle 
Questionnaire" (P ALQ) in order to meet the educational and socio-cultural 
characteristics of Greek students. The P ALQ intended to assess habitual P A of a large 
sample of young people by gathering valid information regarding the amount and the 
types ofPA of the Greek young people (Cavill, Biddle and Sallis, 2001). The 
development of such a questionnaire was a prerequisite for the valid interpretation of 
the findings of this study. 
1.2 Research aims of the study 
The aims of this study are threefold: 
1. To design a specific self-report measure ofPA for use with young people 
in Greece. 
2. To examine the lifestyle and PA patterns of Greek young people taking 
into consideration specific P A determinants. 
3. To examine the effectiveness and the applicability of a school based 
intervention programme in promoting P A and sport participation. 
1.3 Main research questions 
The main research questions of this study were the following: 
1. What are the lifestyle and PA activity patterns of Greek young people? Are 
they justifYing the application of an intervention programme? 
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2. What are the main issues to be considered in order for a school based 
intervention programme, to promote P A activity and sport, to be effective 
and applicable? 
1.4 Personal and professional involvement 
Involvement in this research project was developed from a long-standing personal and 
professional interest in the school's role in promoting a healthy lifestyle. Having 
taught in a number of schools for years and having delivered numerous pre-service 
and in-service training courses for PE teachers in Greece, I had detected some 
problems and limitations that have been confronted by schools' personnel in 
promoting health-related issues. 
A four year scholarship from the State Scholarship Foundation of Greece gave me the 
opportunity to be initiated in the international perspective on promoting health and 
P A. I completed an MSc in Physical Education at Loughborough University, part of 
which was a thesis entitled" Analysis of Greek Children's Physical Activity Patterns". 
This thesis was an expansion in one Greek population of a broader study which was 
conducted by the International Council of Sport Science and Physical Education 
(pieron and Ledent, 1996). The aim of this thesis was to investigate the place of 
physical activity in the lifestyles of young people in Greece. Despite the limited 
sample and the limitations of the Lifestyle Questionnaire which was used in this 
study, the findings had shown that Greek children, and especially girls, exhibited 
more sedentary leisure time pursuits and less involvement in organised sport 
compared to the counterparts of the same age and sex of other Western European 
countries (Avgerinos, 1997). However, the questionnaire used in this preliminary 
study exhibited a number of limitations which affected the accuracy of the findings 
and made comparisons difficult with the data gathered from other countries. More 
specifically, in the Lifestyle Questionnaire the PA level of the responders was 
estimated based in a physical activity index. However, this index was incompatible 
with the function frame of the Greek school because in Greece there are no extra-
curricula activities or school sport clubs. Bolting of the findings of this pioneer study, 
it was decided to expand this investigation on lifestyle and PA patterns of Greek 
young people by conducting the present PhD study. 
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1.5 The importance of the study 
This study is important for the following reasons: 
a) The creation of a tested measurement that takes into consideration the 
cultural characteristics of young people in Greece, will contribute to a 
better understanding of young people's PA; the development of such as 
instruments is a research priority that has been stated worldwide 
(Dishman, Washburn and Schoeller, 2001; Kohl, Fulton and Caspersen, 
2000). 
b) The study of Greek young peoples' PA levels and the management of 
their spare time in combination with the specific personal and 
environmental determinants will offer important information about the 
formation of the lifestyle and the adoption of specific behaviours. This 
information is essential for the health and education organisations in our 
country as there are no extensive national data that would help the 
formulation of a documented national health policy (Manios, Kafatos 
and Mamalakis, 1998). This research wiJI also provide information on 
the effect of culture on P A behaviour (Linquist, Reynolds and Goran, 
1999; Sallis, Prochaska and Taylor, 2000) and will contribute to a better 
understanding of European youths' lifestyle and PA patterns (pieron, 
Telama, Almond and Da Costa, 1997). 
c) The organization and the application of an intervention programme to 
the school environment aiming to promote P A, will offer important 
information for multi-factorial initiatives. This is necessary for the 
educational needs in Greece (Manios, Moschandreas, Hatzis and 
Kafatos, 1999) and at an international level (Baranowski, Anderson and 
Carmack, 1998; Stone, McKenzie, Welk and Booth, 1998; Hosman, 
2000). 
1.6 Delimitation of the study 
The study was delimitated taking into consideration the following factors: 
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• The sample of the students who were selected for the validity and reliability 
studies of the PALQ were Greeks who are living in Athens and 
Thessaloniki, the most densely populated cities in Greece. 
• The results of the needs analysis (project 2) and the intervention programme 
(project 3) involves only Greek students of Thessaloniki. 
• The classification of the students in PA categories in each study was based 
on the P A recommendations for young people proposed by the Health 
Education Authority (Cavill, Biddle and Sa1lis, 2001). These 
recommendations state that: 
o All young people should participate in physical activity of at least 
moderate intensity (3-6 METs) for 1 hour per day. 
o Young people who currently do little activity should participate in 
physical activity of at least moderate intensity for at least half an 
hour per day (main recommendation). 
o At least twice a week, some of these activities should help to enhance 
and maintain muscular strength and flexibility, and bone health 
(secondary recommendation). 
1.7 Limitations of the study 
This study was limited by the following conditions: 
• The results of the samples' PA come from assessments in two specific 
periods of the year, spring and autumn. The level of participants' PA during 
other seasons is not known. 
• The validity and reliability of the P ALQ wasn't examined on high school 
students. It was assumed that it was valid as it was proved for students of 
elementary and secondary school. 
• The physical education teachers who participated to the intervention 
program were volunteers. It isn't known whether the results would be the 
same in case the program had a wider application. 
• The comparison of the three age groups (project 2: Needs analysis) is cross-
sectional. The results may be different in longitudinal comparisons. 
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1.8 Basic assumptions 
The study took place based on the following assumptions: 
• The large sample of the students ensures the internal validity of the study. 
• The changes which were noticed on the students who participated to the 
experimental group in the intervention program were due to the influence of 
the intervention. 
• All the P A instruments that were used to the study were valid and reliable. 
1.9 Approvals for the study 
The study was approved by the Department of Physical Education, Sports Sciences 
and Recreation Management of Loughborough University. The Pedagogical Institute 
of Greece approved and funded the study to Greek population. The Physical 
Education teachers who participated in the study were volunteers. Volunteers were 
also the students who participated in the sub-studies; their participation was allowed 
with the written approval of their parents and the schools' headmasters. 
1.10 Structure of the thesis 
The effective promotion ofPA and other health related behaviours requires a well 
organized strategic approach in order to maximize the effectiveness and to minimize 
loss on resources and money. This strategy involves a number of steps which are 
presented in figure 1.IO.a and is adopted for this Ph.D thesis (Baun, Horton and 
Storlie, 1993; HEA, 1997). 
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Framework for planning a PA initiative 
EVALUAtIoN Of I..-'\. I CONDUCTING AN AUDIT I 
THE FINDINGS . ~ . . 
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.... declslons about. ... 
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Stuff· Training 
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Key-objectives 
Founding/Resources 
Promotion 
Introduction 
Figure t.tO.a: Framework for planning a physical activity initiative (REA, 1997). 
However, an additional step was added for the creation of the Physical Activity and 
Lifestyle Questionnaire. The outline of this thesis is presented in Figure I.b. 
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Figure t.tO.h: The outline of the PhD thesis. 
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This thesis consists of three separate but interrelated projects, in correspondence to 
the research aims. All three projects have common format that includes a summary of 
the main findings, an introduction presenting the specific research aims, a short 
literature review, the methodology, the presentation of the results, and the discussion. 
Every project consisted of several studies. 
First project (chapter 2) addressed the first aim, the design of the Physical 
Activity and Lifestyle Questionnaire (P ALQ). This project consists of five studies. 
The first study establishes the types of activities performed regularly by young people 
in Greece in order to formulate the questionnaire's activity checklists. The second 
study examines the differences between an objective method of measurement and the 
subjective estimation of the PA. The third study examines issues relevant to 
interviewees' comprehension of the questions and problems with the completion of 
the questionnaire. The fourth and fifth study assesses the concurrent validity and 
reliability of the P ALQ for elementary and secondary school students. 
In the second project (chapter 3), a need analysis was curried out in order a) to 
establish whether or not there was a need to increase P A level of Greek young people, 
and b) to consider the conditions for the development of an intervention programme 
aiming to promote PA through the school setting. This project consists of three 
separate studies. The purpose of the first study was to examine the lifestyle and P A 
patterns of Greek young people taking into consideration specific determinants. The 
second and the third studies consider the conditions for the development of a school 
based intervention, in terms of the training needs of the personnel and the resources 
provided by the schools. The information obtained from these three studies helped in 
identifYing priorities and creating the strategy of intervention. 
The third project (chapter 4) examines the applicability and the effectiveness of the 
intervention programme. This proj ect presents the key-components of the intervention 
strategy, the implementation process and the evaluation procedure. 
The final chapter presents a summary of the research findings, a discussion of their 
implications and recommendations for future work in the area. 
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Abstract of the Proj ect 1 
The overall aim of the project one was the creation and validation of a new self-report measure, named Physical 
Activity and Lifestyle Questionnaire (PALQ). This project consisted of five separate studies. 
The first study established the types of activities performed regularly by young people in Greece in order to 
formulate the questionnaire's activity checklists. 
The PUlJXlse of the second study was to examine the difference between an objective method of measurement and 
the subjective estimation of the PA for stndents who were involved in a skiing course. A number of75 stndents 
aged 19-21 years old participated, which had no previous experience in skiing. Participants wore a heart rate 
monitor during practice in order to record the exercise intensity and a questionnaire was used to measure their 
perception of P A. Simultaneously, a trained observer recorded the time on task. A day after the objective 
measurement, the participants filled a questionnaire in order to estimate their perceived exertion during practice as 
well as their perceived time on task. The results showed (a) differences between the observed time on task and the 
perceived recalled time (b) no differences between the recorded and perceived recalled intensity of exercise for the 
same group (c) significant relation between the objective time and the perceived time on task and between the 
objective intensity and the perceived intensity. Generally, the participants had overestimated the time on task, 
independently of the intensity of their effort. These results raise the question whether the questionnaire as a 
method of measuring physical activity is reliable, especially when it is nsed to estimate energy expenditure. 
The purpose of the third study was to examine issues relevant to a) interviewees' comprehension of the questions 
and problems with the completion of the questionnaire, and b) the administration procedure of the self-report 
taking into consideration the age of the interviewees. 
The pUlJXlse of the fourth study was to assess the concurrent validity and reliability of the P ALQ for adolescents. 
Subjects were secondary school students (N=40) aged 13.6 yrs (SO=O.9). Test-retest reliability was reported as the 
intrac1ass correlation between estimated individual scores (METs) determined from two administrations completed 
within one-week period. Two evaluators using the same scoring protocol determined inter observer reliability. 
Validity was assessed using two questionnaires (The"Three-Day Physical Activity Record" and The Four by One-
Day Recall Physical Activity Questionnaire") and the CSA accelerometer as criterion measures. Test-retest and 
inter observer correlation was 0.772 and 1.0 respectively (P<.001). The rank correlation between the PALQ scores 
(METs) and i) the first questionnaire (Kcal) was 0.554 (p<.001), ii) the second questionnaire (METs) was .791 
(P<.001), and iii) the CSA (counts) was .627 (p<.001). The results of this study supported the convergent validity 
and the reliability of the P ALQ as a measure of physical activity level for secondary school students. 
The primary PUlJXlse of the fifth study was to assess the concurrent validity of the PALQ for elementary school 
students; the secondary pUlJXlse was to investigate whether this sample fulfIlled existing UK PA recommendations 
for health. Habitual PA of 51 randomly selected students (N=51) aged 11 yrs (SD=0.8) from 6 elementary schools 
was studied by using the CSA accelerometer and thePALQ. Subjects wore the CSA monitor for 4 days in their 
waist over the right hip (two non-consecutive weekdays and one weekend). The accelerometer was pre-
programmed to store data at I-min interval (epoch) on each monitored day for 24hours/day. CSA-derived variables 
were used to operationally define sedentary, moderate and vigorous activity according to the manufactured 
guidelines. Daily summary variables of average movement counts (total PA) and daily frequency of sedentary 
behaviour through vigorous activity were constructed Both instruments recorded subjects' PA for the same time 
period. According to the CSA, 68,6% of the subjects fulfilled both existing UK PA recommendations for health 
(91,3% of the boys and 50% of the girls for the weekdays); boys were significantly more active than girls 
(1(49)=4.41, p<.00 I) in all expressions ofPA (at school, after school, participation in organized sports, PA in the 
weekends); participation in PA declined dramatically during weekenda compared with weekdays (1(49)=3.34, 
p<.05). The PALQ, overall, appeared to underestimate subjects' PA level. More specifically, 36.7% of the sample 
was classified as inactive. Boys appear to be significantly more active than girls only in their participation in 
organized sport activities (1(4=3,168, p<.05) and in their leisure time PA (1(49)t=2.146, p<.05). Furthermore, there 
was no difference in PA levels between weekdays and weekend The two instruments were moderately correlated 
(Spearman r= .56, p<.0 I). Both instruments had shown that the subjects accumulated a large amount of PA in the 
school environment (46% and 57% for the CSA and the PALQ respectively). The fact that according to an 
objective measure (CSA) a large part of this sample fulfilled the PA recommendations for health is very 
encouraging. The fmdings have shown that schools play a key role in activating students in Greece. Despite the 
medium correlation between the accelerometer and the questionnaire, the results indicated that the P ALQ is a valid 
instrument to assess habitual activity of Greek Il-yr-old children. 
The variation between the instruments used in the 4" and the 5" study may be attributed to a) the different types of 
activity that were evaluated, b) the different defInitions and thresholds set for intensity and duration ofPA c) the 
fact that the CSA considered cumulative amounts ofPA whereas the PALQ considered continuous bouts ofPA, 
and d) the accuracy by which individuals recalled their PA in the self-report. 
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2.1.0 Introduction 
2.1.1 Background - Statement of the problem 
The development of reliable and valid instruments evaluating PA would significantly 
contribute to a better understanding of the relationship between P A and health as well 
as the implementation of effective intervention programmes (Baranowski, Anderson 
and Carmack, 1998; Lamonte and Ainsworth, 2001; NJH, 1996). Physical activity is 
difficult to measure because it is a complex behaviour (Montoye, Kemper, Saris and 
Washburn 1996). It is, in fact, an entire group of behaviours that theoretically includes 
all bodily movement, ranging from moving around to participating in competitive 
sports. Its measurement is restricted considerably by the current state of measurement 
techniques and problems with definition, reliability and validity are widespread in 
existing measures (Kohl, Fulton and Caspersen, 2000; Twisk, 2001). These problems 
are more complex when activity information from children is required (Sallis and 
Owen, 1999). 
More than a dozen methods are currently available for the measurement of physical 
activity (Montoye, Kemper, Saris and Washburn 1996). They can be divided in 
laboratory and field methods. The advantages and disadvantages of these methods 
depend upon the population being studied and the research objectives (Dishman, 
Washburn and Schoeller, 2001). Field methods can be further divided in objective 
measurements ofP A and self-report measurements. Physiological assessment 
techniques are used in laboratory settings and complicated electronic devices offer an 
accurate assessment ofPA but they are inappropriate for measuring PA in 
epidemiological studies because of their intrusiveness and high cost (Bouchard, 
Shephard and Stephens, 1994). In epidemiological studies ofP A, self-report is the 
recommended method of assessment because it is inexpensive, unobtrusive and easy 
to administer (Sallis and Owen, 1999). This method was chosen for the data collection 
in this thesis. 
Although over the last decade significant progress has been made, the creation of 
reliable and valid measuring self-reports remains a critical scientific endeavor, 
especially in the evaluation of young people's physical activity (Cavill, Biddle and 
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SallJis, 2001; Pratt, Macera and Blanton, 1999) as many researchers have expressed 
concerns about the accuracy of self-report measures (Baranowski, 1988; Kohl, Fulton 
and Caspersen, 2000). 
Two major constraints on the accuracy of self-report measures are the definition of 
the variables and the human cognitive process (Baranowski, 1988). In terms of the 
problems with definition, Twisk (2001) states that the P A stimulus to achieve health-
related outcomes has not been clearly established and the proposed guidelines are 
highly speculative. A main concern in studying and measuring activity levels has been 
the identification of whether or not children are in fact doing sufficient exercise to 
optimize their functional capacity and to attain health benefits (pratt, Macera and 
Blanton, 1999). So far, the mode, duration and intensity of activity required to 
produce health benefits is open to debate, especially for young people (Cavill, Biddle 
and Sallis, 2001; Lamonte and Ainsworth, 2001; Twisk, 2001). However, according 
to the existing scientific literature, the effects of two markers ofPA are the most 
important for health outcomes: a) the amount ofPA performed as indicated by 
estimated weekly caloric expenditure and b) the effect of exercise intensity, 
independent to the overall amount of activity (Kriska and Caspersen, 1997; Shephard, 
2001). 
Until recently, the predominant notion was that a large proportion of children are 
insufficiently active to attain optimum health (Arm strong and Welsman, 1997). Most 
of the data related to young people's PA levels have been analyzed assuming that 
sustained periods of moderate - to high - intensity P A are needed to gain health 
outcomes. The value ofintermittent, accumulated, moderate-intensity PA has recently 
been recognized for young people (Riddoch, 1998); this has been clearly underlined 
in recommendations published by the UK Health Education Authority (REA, 1998). 
However, the research question that arises from these recent PA recommendations is 
whether previous negative interpretations of children's PA levels are still tenable if 
intermittent, accumulated, moderate-intensity PAis accepted as beneficial. A recent 
study by Sleap and Tolfrey (2001) found that when cumulative amounts ofPA were 
considered, at intensities greater than 120 beats.min-!, pre- and early pubertal British 
children appear to engage in sufficient PA to meet UK minimum daily 
recommendations. This study has shown that interpretations of children's P A levels 
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depend on thresholds set for intensity of physical activity and whether cumulative or 
continuous bouts of activity are included in the analysis. It is obvious that the 
problems with definition remain unsolved and need more research to identify the 
physiological, psychological, and developmental health benefits ofPA of different 
types, intensities, duration and frequency (Cavil!, Biddle and Sallis, 2001). 
The second major problem identified with self-report is the cognition-related error. 
Memory decay, primary recall of rare events and planned activities and lack of 
motivation in form completion are the main sources of error associated with self-
reports, particularly in young people (Baranowski, 1988; Baranowski, Dworkin, 
Cieslic, Hooks, Ray, Dunn and Nader, 1984; Saris, 1985; Klesges, Eck, Mellon, 
Fulliton, Somes and Hanson, 1990; Sallis, Condon, Goggin, Lolody and Alcaraz, 
1993; Cale, 1994). The accuracy of the recalls in children depends on the detail that 
is requested, the form of the question, the training before the recall, and the use of 
prompting questions and probes (Sallis and Owen, 1999). Even more so, the validity 
of the recalled information depends in a large part on the cognitive development, the 
age and the education of the child, including some contextual factors (e.g. the salience 
of the activity recalled or the personal characteristics of the responder) (Durante and 
Ainsworth, 1996; Falkner, Trevisan, Zielezny, Freudenheim, Winkelstein and Fisher, 
1994). Problems usually arise when young people are asked to report time, frequency 
and intensity of physical activities or exercise precisely, especially when the recalled 
P A information refers to prolonged periods of time. Young people in general tend to 
overestimate time or intensity (Sallis, Strikmiller, Harsha, Feldman, Ehlinger, Stone, 
Williston and Woods, 1996); thus, it is proposed that self-report PA should not be 
used in children younger than 9 or 10 years old (Montoye, Kemper, Saris and 
Washbum, 1996). 
However, so far, very few studies have examined the degree of the error associated 
with the perceived time and intensity, when interviewees recall their involvement in 
habitual PA and/or exercise (Baranowski, 1988; Friedenreich, 1994; Kledges, Eck, 
Mellou, Fulliton, James and Hanson, 1990; Sallis et ai, 1985). Also, these studies 
have not examined how the intensity of exercise influences the perceived time of 
participation in a P A episode. This is a critical issue because the accuracy of the 
recalled information may have implications to the prevention of specific diseases 
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(pate, 1995) Furthermore, measures ofPA are used in various settings to describe P A 
habits in populations, to classify P A levels for intervention efforts, to evaluate 
intervention effectiveness, to assess changes in P A over time, and to identify 
behavioural correlates of P A. Therefore, this issue was examined in the second study 
of this project as it is a current research priority in order to improve the accuracy of 
self-report measures (Lamonte and Ainsworth, 2001). 
Given that the interest in P A levels stems largely from the evidence that it has 
important health implications, the accurate measurement ofPA must be a primary 
issue. Indeed, major organizations including the Health Education Authority, the 
British Heart Foundation, the American Heart Association and the Centre for Disease 
Control have identified the development and application of reliable and valid 
measures ofPA for the surveillance ofPA patterns as major methodological issues in 
PA epidemiology, particularly among young people. However, many of the available 
instruments have not yet been comprehensively evaluated in terms of their validity 
and reliability providing sometimes inaccurate and misleading conclusions (Dishman, 
Washburn and Schoeller, 2001; Montoye, Kemper, Saris and Washburn 1996; Sallis, 
Buono, Roby, Carlson and Nelson, 1990). Other self-reports have been constructed 
for specific research objectives and have been tailored to the specific socio-cultural 
characteristics of the population studied, and they are therefore very specific and 
inappropriate for use in other studies (Kriska, 1997; Sallis, 1991; Sa1lis and Owen, 
1999). Furthermore, many researchers examined the validity and reliability of various 
self-report instruments against objective measures ofPA and found low to medium 
correlation between them (Ainsworth, Haskell, Leon, Jacobs, Montoye, Sa1lis and 
Paffenbarger, 1993; Ainsworth, Haskell, Whitt, Irwin and Swartz, 2000; Baranowski, 
Dworkin, Cieslik, Hooks, Clearman, Ray, Dunn and Nader, 1984; Baranowski, 1988; 
Coleman et al., 1997; Kohl, Fulton and Caspersen, 2000). 
Clearly, there is a strong consensus that current self-report measures ofPA present a 
number of limitations for gathering accurate activity information from children 
(Lamonte and Ainsworth, 2001). As a result of the concerns expressed by researchers 
over the accuracy of current self-report measures and the need to improve the 
assessment ofP A (Kohl, Fulton and Caspersen, 2000; Stone, McKenzie, Welk and 
Booth, 1998), particularly among young people, the major aim of this project was to 
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construct and to validate a self-report measure designed for use with Greek young 
people. The instrument aimed to address some of the problems associated with the 
current self-report measures. The development and evaluation of this measure 
followed a systematic and vigorous methodological process including validity and 
reliability assessment. This procedure is presented in the second and the third study of 
this project. 
2.1.2 Research aims of the project 1 
The overall aim of this project is to design a self-report measure ofPA specifically for 
use with young people in Greece. The specific sub-aims of this project are: 
1. To investigate the accuracy of recalled information regarding the perceived 
time and intensity of P A, comparing it with the objective time and intensity of 
participants. 
2. To assess the reliability and concurrent validity of the P ALQ for secondary 
school students. 
3. To assess the reliability and concurrent validity of the PALQ in elementary 
school children. 
2.1.3 The importance of the project 1 
This project is important for the following reasons: 
1. The design of a valid self-report measure to assess habitual P A will contribute 
to a better understanding of the Greek young people's PA patterns. 
2. This project will enhance our knowledge regarding the magnitude of the error 
related with the perceived time and intensity, when respondents recall their PA 
involvement compared to objective measures ofP A. It will also contribute to a 
better understanding on how the perceived intensity of P A influences the 
perceived time on task. 
2.1.4 Delimitations of the project 1 
The project 1 was delimitated by the following factors: 
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• The sample of the first study was students of the Department of Physical 
Education and Sports Science of the Aristotle University ofThessaloniki. 
• The sample used in the validation studies of the P ALQ were students living in 
urban areas. Also, in the validation studies, students with BMI>27 were 
excluded. 
2.1.5 Structure of the project 1 
The literature review section presents briefly the main methodological issues on 
monitoring PA with particular focus on self-report technique and the stages involved 
in the development of the Physical Activity and Lifestyle Questionnaire. Following 
that, two sub-studies and three main studies associated with the format and the 
validation of the PALQ are presented. The final section presents a summary of the 
main research findings, a discussion of their implications in setting up intervention 
programmes and further recommendations for future research in the assessment ofPA 
by self-report. 
(Note: Detailed information regarding to the characteristics of the questionnaire is 
presented in appendix I). 
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Abstract of the Project 1 
The overall aim of the project one was the creation and validation of a new self-report measure, named Physical 
Activity and Lifestyle Questionnaire (pALQ). This project consisted of five separate studies. 
The first study established the types of activities performed regularly by young people in Greece in order to 
formulate the questionnaire's activity checklists. 
The pwpose of the second study was to examine the difference between an objective method of measurement and 
the subjective estimation of the PA for students who were involved in a skiing course. A number of75 students 
aged 19-21 years old participated, which had no previous experience in skiing. Participants wore a heart rate 
monitor during practice in order to record the exercise intensity and a questionnaire was used to measure their 
perception ofPA. Simultaneously, a trained observer recorded the time on task. A day after the objective 
measnremen~ the participants fIlled a questionnaire in order to estimate their perceived exertion dnring practice as 
well as their perceived time on task. The results showed (a) differences between the observed time on task and the 
perceived recalled time (b) no differences between the recorded and perceived recalled intensity of exercise for the 
same group (c) significant relation between the objective time and the perceived time on task and between the 
objective intensity and the perceived intensity. Generally, the participants had overestimated the time on task, 
independently of the intensity of their effort. These results raise the question whether the questionnaire as a 
method of measnring physical activity is reliable, especially when it is used to estimate energy expenditure. 
The purpose of the third study was to examine issues relevant to a) interviewees' comprehension of the questions 
and problems with the completion of the questionnaire, and b) the administration procedure of the self-report 
taking into consideration the age of the interviewees. 
The pwpose of the fourth study was to assess the concnrrent validity and reliability of the PALQ for adolescents. 
Subjects were secondary school students (N=40) aged 13.6 yrs (SD=0.9). Test-retest reliability was reported as the 
intraclass correlation between estimated individual scores (METs) determined from two administrations completed 
within one-week period. Two evaluators using the same scoring protocol determined inter observer reliability. 
Validity was assessed using two questionnaires (The"Three-Day Physical Activity Record" and The Fonr by One-
Day Recall Physical Activity Questionnaire") and the CSA accelerometer as criterion measures. Test-retest and 
inter observer correlation was 0.772 and 1.0 respectively (p<.00 1). The rank correlation between the P ALQ scores 
(METs) and i) the frrst questionnaire (Kcal) was 0.554 (P<.OOI), ii) the second questionnaire (METs) was .791 
(p<.OOI), and iii) the CSA (counts) was .627 (p<.OOI). The results of this study supported the convergent validity 
and the reliability of the PALQ as a measure of physical activity level for secondary school students. 
The primary pwpose of the fifth study was to assess the concnrrent validity of the PALQ for elementary school 
students; the secondary pwpose was to investigate whether this sample fulfIlled existing UK PA recommendations 
for health. Habitual PA of 51 randomly selected students (N=51) aged 11 yrs (SD=0.8) from 6 elementary schools 
was studied by using the CSA accelerometer and the PALQ. Subjects wore the CSA monitor for 4 days in their 
waist over the right hip (two non-consecutive weekdays and one weekend). The accelerometer was pre-
programmed to store data at l-min interval (epoch) on each monitored day for 24honrs/day. CSA-derived variables 
were used to operationally defme sedentary, moderate and vigorous activity according to the manufactured 
guidelines. Daily summary variables of average movement counts (total PAl and daily frequency of sedentary 
behaviour through v:igorous activity were constructed. Both instruments recorded subjects' PA for the same time 
period. According to the CSA, 68,6% of the subjects fulfilled both existing UK PA recommendations for health 
(91,3% of the boys and 50% of the girls for the weekdays); boys were significantly more active than girls 
(~,,)=4.41, p<.001) in all expressions ofPA (at school, after school, participation in organized sports, PA in the 
weekends); participation in PA declined dramatically dnring weekends compared with weekdays (~,,)=3.34, 
p<.05). The PALQ, overall, appeared to underestimate subjects' PA level. More specifically, 36.7"10 of the sample 
was classified as inactive. Boys appear to be significantly more active than girls only in their participation in 
organized sport activities (~49)t=3,168, p<.05) and in their leisure time PA (~,,)t=2.146, p<.05). Furthermore, there 
was no difference in PA levels between weekdays and weekend. The two instruments were moderately correlated 
(Spearman r= .56, p<.0 1). Both instruments had shown that the subjects accumulated a large amount ofp A in the 
school envirorunent (46% and 57% for the CSA and the PALQ respectively). The fact that according to an 
objective measure (CSA) a large part of this sample fulfllled the PA recommendations for health is very 
encouraging. The fllldings have shown that schools play a key role in activating students in Greece. Despite the 
medium correlation between the accelerometer and the questionnaire, the results indicated that the PALQ is a valid 
instrument to assess habitual activity of Greek ll-yr-old children. 
The variation between the instruments used in the 4" and the 5" study may be attributed to a) the different types of 
activity that were evaluated, b) the different defmitions and thresholds set for intensity and dnration ofPA c) the 
fact that the CSA considered cumulative amounts ofPA whereas the PALQ considered continuous bouts ofPA, 
and d) the accuracy by which individuals recalled their PA in the self-report. 
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2.2.0 Literature Review 
2.2.1 Monitoring Physical Activity 
Physical activity is defined "as any bodily movement produced by skeletal muscles 
that result in caloric expenditure" (Caspersen, Powell and Christenson, 1985). 
Components of total energy expenditure include basal metabolic rate, which typically 
encompasses 50%-70% of the total energy expended, the thermogenic effect of food, 
which accounts for another 7-10%, and physical activity (Montoye, Kemper, Saris 
and Washbum 1996). The share of total energy expenditure accounted for by PAis 
obviously greater for active individuals. However, the terms energy expenditure and 
physical activity are not synonymous and cannot be used interchangeably. The same 
amount of energy may be expended in a short burst of strenuous exercise as in a less 
intense endurance exercise ofionger duration; the physiological effect of the two 
activities may be quite different (Montoye, Kemper, Saris and Washbum 1996). 
Physical activity is a behaviour that results in energy expenditure and is typically 
quantified in terms of frequency (number of bouts) and duration (e.g., minutes per 
hour). Energy expenditure reflects the energy cost or intensity associated with a given 
P A. It is a direct function of all metabolic processes involved with the exchange of 
energy required to support the skeletal muscle contraction associated with a given P A 
(Lamonte and Ainsworth, 2001). The basic dimensions ofPA are commonly referred 
to by the acronym FITT: frequency (e.g. times per week or per month), intensity (e.g., 
rate of energy expenditure in kilocalories per minute or kilojoules per hour), time 
(hours, minutes) and type of activity. Furthermore, Montoye eta!. (1996) propose a 
fifth dimension, the purpose of activity. However, according to the existing scientific 
literature, the effects of two markers ofP A are the most important for health 
outcomes: a) the amount ofPA performed as indicated by estimated weekly caloric 
expenditure based on the equation described by Kriska and Caspersen, (1997) and b) 
the effect of exercise intensity, independent to the overall amount of activity. 
Exercise recommendations are often given in FITT, and each dimension ofFITT may 
affect different health outcomes. For some purposes, it is desirable to assess all the 
FITT dimensions. For example, it is necessary to assess at least frequency, intensity, 
time and type of the activity in order to determine how many people in a young 
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population are meeting the U.K. recommendations (Cavill, Biddle and Sallis, 2001). 
For other purposes, it is sufficient to assess the overall amount, or volume, ofP A. The 
most common measure of volume is kilocalorie (kcaI) expenditure, a useful measure 
for weight control studies or programmes (Epstein, Paluch, Consalvi, Riordan and 
School, 2002). 
Methods of assessing PA levels range from physiological, mechanical, and 
observational to self-report measures, with methods having a range of different 
measures or techniques to choose from (Dishman, Washbum and Schoeller, 2001). 
These methods and techniques present important differences in terms of their 
appropriateness for use in population groups, extent of interference with usual activity 
level, participant acceptability, and the ability of the method to provide specific 
information about the type, frequency, duration, and intensity ofPA (Montoye, 
Kemper, Saris and Washburn 1996; Trost, 2001). Popular objective activity 
assessment tools include measures of total energy expenditure, such as the double-
labelled water technique and the respiratory chamber; movement counters, which 
initially measured frequency of movement and have progressively been modified to 
detect differences in speed and direction of movement' and measures that estimate 
physical fitness, such as heart rate monitoring and graded exercise testing. However, 
the most widespread method of assessing PAin population studies is the self-report 
measures because it possesses the characteristics of non-reactiveness, practicality, 
applicability, and accuracy (Montoye and Taylor, 1984; Lamonte and Ainsworth, 
2001). By contrast, objective measurements of energy expenditure, some of which 
have the advantage of providing more precise estimates of energy expenditure are not 
practical for most epidemiological studies, but they have been used in laboratory 
settings also to validate the PA self-report measures. However, the estimates obtained 
by the self-reports are valuable in relative tenns and can be used to rank individuals or 
groups of subjects within a population from the least to the most active; the ranking 
can then be examined with respect to physiologic parameters (Kriska and Caspersen, 
1997). 
Many specialists in the area agree that no single method ofPA assessment fully meets 
the criteria ofbeing reliable, valid, practical, and non-interfering with usual activity 
(Dishman, Washburn and Schoeller, 2001; Pratt, Macera and Blanton, 1999; Kohl, 
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Fulton and Caspersen, 2000; Lamonte and Ainsworth, 2001). Because PA is a 
multidimensional behaviour, no single assessment method or tool can capture all of its 
dimensions. The method chosen to assess P A must depend on the research problem 
being addressed and the constraints imposed by sample size, time, setting, and budget. 
Specialists propose that multiple assessment methods should be utilized in order to 
obtain a more global estimate ofPA; the use of multiple methods can contribute to the 
understanding of the relationship between different techniques (Kohl, Fulton and 
Caspersen, 2000; Montoye, Kemper, Saris and Washburn 1996; Trost, 2001). 
Many researchers are interested in characterizing 'habitual' PA that reflects long-term 
patterns. However, many people, and especially the young people, may not have a 
typical 'habitual level' ofPA. This is because PA is not a stable behaviour, and types 
and amounts ofPA differ between days, seasons and years (Hovell, Sallis, Kolody 
and McKenzie, 1999). One way to assess habitual PA is to ask people to recall their 
'usual' or 'typical' activity patterns. Another strategy is to measure P A more 
accurately over several days by using objective measures or self-reports. Recent 
studies have shown that 4 to 7 consecutive days (including week days and weekend) 
of monitoring provides accurate estimation of the habitual PA (Janz, Witt and 
Mahoney, 1995; Trost, Pate, Freedson, Sallis and Taylor, 2000). 
Recently, there is an increasing interest in assessing specific sedentary behaviours or 
levels of inactivity rather than P A itself, because inactivity is part of the activity 
spectrum; inactive leisure time pursuits, such as hours of television viewing or 
playing computer games, has been associated with negative health effects (e.g. 
obesity) and is negatively correlated with high levels ofPA (Epstein, Saelens and 0' 
Braien, 1995; Epstein, Paluch, Consalvi, Riordan and School, 2002). However, so far, 
measurement of inactivity or sedentary behaviours is not well developed (Sallis and 
Owen, 1999). 
In the following section special emphasis will be placed in self-reports measures as 
this method is the main focus of this project. 
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2.2.2 Self report measures: Main characteristics and current issues 
Self-report measures are probably the most commonly used method of measuring PA. 
Self-reports have been used mainly in epidemiological, behaviour change and 
correlational studies. There are several types of child P A self-reports, including self-
administered recall, interviewer-administered recall, diary, and proxy report, in which 
parents and/or teachers report on the child's PA (Sallis, 1991). These types of 
measures vary in cost of implementation, adherence rate, and validity (Sallis, 
Strikmiller, Harsha, Feldman, Ehlinger, Stone, Williston and Woods, 1996). Self-
administered recalls are the least costly; diaries may be the most accurate, but they 
require the cooperation of the children and are inappropriate for use by children with 
poor reading and writing skills; Interviewer-administered recalls are expensive and 
time consuming because they require one-to-one interviews. Finally, proxy reports 
have shown validity limitations, probably because neither parents nor teachers are 
able to observe children all day (Sallis and Owen, 1999). All these measures vary in 
the specificity with which frequency, intensity, time and type ofPA are assessed; in 
the period of time covered by the report; and in the nature of the resulting data, that is, 
whether the data are reported as activity scores (e.g. PA index), ratings, times, calories 
expended, or other summary scores (Sallis, 1991; Montoye, Kemper, Saris and 
Washburn 1996). 
Perhaps the most commonly used self-report measures are the retrospective reports on 
self-completed forms and the retrospective interviewer forms. Questionnaires may be 
self-administered or completed in reply to questions by an interviewer. In the majority 
of the well-known questionnaires, the specific purpose of the survey determined the 
procedures and questions to be asked. For example, if obesity was of interest, total 
energy expenditure might be estimated; if maximal cardiovascular fitness was the 
concern, it might be important to determine participation in high-intensity, large-
muscle aerobic exercise (Baranowski, Dworkin, Cieslik, Hooks, Clearman, Ray, 
Dunn and Nader, 1984). Therefore, the procedures, the form and the length of the 
questionnaire or interview might be different if one simply wished to classify 
respondents in activity groups [e.g. such as in the Lifestyle Questionnaire, (pieron and 
Ledent, 1996)], versus wishing to obtain a specific activity score or energy 
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expenditure for each individual [e.g. such as in The 4 by one-day Recall Physical 
Activity Questionnaire, (Cale, 1994)]. 
There are a number of advantages to the questionnaire-interview technique compared 
to other objective approaches. It is inexpensive, versatile, and at present it is the only 
method feasible for large samples. It can be used to assess all FITT dimensions ofP A, 
and also the physical location, the purpose of the activity, the social environment, as 
weIl as to identify reasons for activity or inactivity taking into consideration specific 
demographic data of each respondent. The procedure does not influence subjects' 
activities to the extent that this happens with other methods like observation or diary 
keeping. Furthermore, by employing energy expenditure tables, it may be possible to 
estimate total energy expenditure (Ainsworth, et al., 1993; Ainsworth, HaskeIl, Whitt, 
Irwin and Swartz, 2000). 
The limitations of this method are more evident when using self-report measures with 
children. Subjects do not necessarily recaIl their activities accurately; the potential 
errors in recaIl are likely to be greater with children, as they may tend to overestimate 
time or intensity. Many self-report measures require children to report duration ofP A, 
yet young children may be il! equipped either to teIl the time or to estimate it (Sallis, 
1991). Also, in the mind ofa child, intensity and joy are often important criteria for 
the duration of an activity (Montoye, Kemper, Saris and Washbum, 1996). Children 
may not be expected to estimate time accurately because many do not wear watches, 
and their days are often organized for them by school and parents (Baranowski et al., 
1984). In terms of the intensity recaIl young people have similar difficulty in 
estimating the intensity of the performed activities. Asking information about 
sweating, breathlessness or 'huff and puff activities' the researcher obtains only an 
abundant estimation of the respondent's perceived intensity of the activity. However, 
this issue is subject to further research (Montoye, Kemper, Saris and Washbum, 1996, 
Cavil!, Biddle and SaIlis, 2001). 
Children, compared to adults, are believed to notice less, omit more, forget faster, be 
more susceptible to suggestion and to intermingle imagination and perception in 
remembering (Johnson and Foley, 1984). WaIl ace, McKenzie, and Nader (1985) 
reported that 11- to 13-old children recaIled only 46% of their activities during the 
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previous 7 days and 55% to 65% during the previous 24 hours as documented by 
three adult observers. In the study of the 7-day recall, children completed two recalls 
in less than a 7-day period, so some days were recalled twice (SaIIis, Buomo, Roby, 
Micale and Neslon, 1993). The correlations of overall PA scores on matched days 
were computed for short (2-3 days) and long (4-6 days) intervals between recalls. 
Across all ages, when children had to remember only the past 2 to 3 days, the 
reliability of recall was r=. 79. When children had to remember the past 4 to 6 days, 
the reliability was r=. 45. This finding on the length of the time to recall makes an 
important difference in accuracy, has led to an emphasis on brief recalls, especially 
for younger children. However, in order to collect representative information on the 
young people's habitual PA level at least 4 to 7 consecutive days of monitoring are 
required (Janz, Witt and Mahoney, 1995; Trost et al., 2000). 
While children may omit important information simply because they are unable to 
remember what activities they have done, they may also omit information by failing 
to pay attention to the specific characteristics of activity which are important to the 
investigator (Baranowski, 1988). Therefore, what may be vital information for the 
researcher may not be deemed as important by the respondent completing a form or 
participating to an interview, thus vital information could be ignored. RecaJI problems 
aside, other sources of error may result if the length of assessment is inappropriate. 
Insufficient detail and accuracy might occur if the measure is too short, or too long. If 
the questionnaire form is long and onerous and the respondents are less motivated to 
fiJI the form, they may deliberately cut responses short, rush them and therefore make 
mistakes, or respond inaccurately because of boredom (Cale, 1994). 
To summarize, self-reported PA should be used in children older than 9 to 10 years 
old. The major errors associated with self-report in children stem from problems with 
definition, cognition, time length of assessment, and failure to account differences in 
P A level between weekday versus weekend and seasonal variations. Of course, the 
magnitude to which the measures are affected by such problems will depend on the 
type of the self-report measure and on the characteristics of the population studied. 
Taking into consideration the problems related to the children's cognitive process and 
the definition of the desired variables, the implications that these assumptions have in 
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terms of attaining an accurate recall ofPA from children are quite obvious in the 
validity and reliability of the method. Procedures and issues relevant to the validity 
and reliability of the self-report measures will be discussed in the following section. 
2.2.3 Reliability and validity of self-reports 
Reliability of self-reports 
Reliability is the consistency with which a test or an observer measures what is 
intended to be measured and the extent to which the measurements are repeatable. To 
examine reliability a test-retest procedure is traditionally the optimal method (Lamb 
and Brodie, 1990). Reliability of an instrument may be affected by a number of 
factors such as the characteristics of the test, the testing situation, the measurement 
process, the person making the measurement, the statistical analyses of the data, and 
the subjects being measured (Baumgartner and Jackson, 1982). Moreover, an 
important consideration when evaluating the reliability ofPA behaviour, is an 
understanding not only of the possible error involved with repeated measurements of 
the same behaviour, but also of the error included by a lack of stability of the 
behaviour itself, that is, when the behaviour varies over time (Kohl, Fulton and 
Caspersen, 2000). Thus, despite the fact that the assessment method may be reliable, 
changes in the behaviour (e.g. weekdays versus weekend or different activity choices 
from day-to-day during leisure time) could influence reliability. One other 
consideration that should be taken into account is the length ofthe time interval 
between the two measures or administrations of the self-report. If the period of 
activity recall is 7 days, for example, then a retest delay may be affected by memory 
(Sallis, Buomo, Roby, Micale and Neslon, 1993). 
A summary of reliability studies of self-report methods has been published in a 
critical review by Kohl, Fulton and Caspersen (2000). This review stressed some 
important considerations for future research in this area. Firstly, most studies were 
designed to evaluate reliability over a relatively short period (from a few hours to a 
few weeks), and these studies yielded modest to high correlations; however, test-retest 
reliability was generally lower in the studies in which the period of time between the 
assessments was longer. For example, Andersen and Haraldsdottir (1993) addressing 
one-year recall of hours of activity spent in different sports twice in a period of 8 
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years apart, found test-retest correlation coefficient of 0.20; whereas, Weston, Petosa 
and Pate (1997) addressing a previous day PA recall in a period of 45 minutes apart 
found test-retest correlation coefficient of 0.99. Secondly, characteristics of children 
and adolescents investigated were inconsistent across the studies. For example, most 
reports included both boys and girls as study participants, but gender-specific results 
were reported and compared only in a few studies (SaIIis, Buono, Roby, Micale and 
Nelson, 1993). Thirdly, the test-retest reliability appears to be lower for younger 
children than for older children and adolescents. For example, when compared with 
younger participants, higher correlations were found among the older children for 
assessments taken by the Godin-Shephard survey (Godin and Shephard, 1984) and a 
modified 7-day Physical Activity Recall SaIIis, Buono, Roby, Micale and Nelson, 
1993). 
Conducting therefore a reliability procedure of a self-report measurement a number of 
considerations should be taken into account for a comprehensive interpretation of the 
findings; these include the age of the respondents, the gender and the time interval 
between the two administrations. 
Validity of self-reports 
Validity is the degree to which an instrument measures what it is intended to measure 
(Nunnally, 1967). Problems in conducting validity studies arise because the most 
appropriate way to assess validity is not really known and there is no accepted 
criterion method of assessing PA (Aaron, Kriska, Dearwater, Cauley, Metz & 
LaPorte, 1995; Kohl, FuIton and Caspersen, 2000). Thus, without an adequate 
criterion by which techniques can be compared, it is impossible to determine the true 
validity of any method (Montoye, Kemper and Saris, 1996). In the case of studies of 
validity so far, there are no methods with non-error against which to assess self-
reported activity. Because of the differences in precision, the choice of validation 
standard is a critical aspect of studies ofPA assessment. Validation efforts must rely 
on a more precise method as the choice of a criterion against which to measure a test 
method (Allor and Pivarnik, 2000). Currently, double-labelled water method is 
considered the gold standard for the assessment of energy expenditure. Doubly 
labelled water is a method that can assess total energy expenditure (and hence 
activity) in both the laboratory setting and the field. The main drawbacks of the 
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method are the high cost, and the fact that information is limited to total energy 
expenditure with no frequency, intensity or duration information. 
Validation studies ofPA assessment methods are usually designed to be either 
indirect or concurrent studies. Indirect validation studies are designed to evaluate the 
extent to which the measurement in question corresponds to constructs or parameters 
that are theoretically related to it (Last, 1983). In PA assessment, indirect validation 
studies are designed to assess the extent to which PA is related to a parameter or 
construct to which it may be related, for example change in a measure of 
cardiorespiratory fitness as measured by a treadmill exercise test. Indirect validation 
has frequently been used in studies of P A assessment because of a lack of the' gold 
standard' against which PA assessment methods can be compared (LaPorte, Montoye 
and Caspersen, 1985). 
Concurrent validation studies are designed to measure both the 'test' and a 
presumably more accurate measure of the same parameter as the validation criterion 
at the same or similar point in time (Last, 1983). Concurrent validity therefore is the 
degree of accordance with the other widely used and acknowledged physical activity 
measures. Thus, when different methods of measuring physical activity are being 
compared with each other it is expected that they will give similar results when they 
measure the same behaviour. This compatibility must be present when the comparison 
is being done between questionnaires (subjective method of estimating physical 
activity) (Kowalski, Croker and Faulkner, 1997; Kowalski, Croker and Kowalski, 
1997) or between questionnaires and objective measures of estimating physical 
activity (Matthews and Freedson, 1995). 
Indirect and concurrent validity studies provide different information, in that, with 
concurrent validation designs the validation criterion is another more precise measure 
of the same parameter being assessed. Indirect validation techniques, on the other 
hand, use a by-product or correlate of the physiologic properties or phenomenon 
under study as a validation criterion. In table 1 a sample of relevant published studies 
designed to evaluate the validity of self-reports for use with children and adolescents 
are listed. 
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Table 2.2.1: Characteristics and validity of self-report measures ofP A for children 
Study Sample Instrument Validation Design Findings 
standard 
Bouchard, 150 children 3-day record of Submaximal Indirect Correlation coefficients 
Tremblay, LeBlanc. aged 14.6 yes every 15 min of cycle test validation between mean energy 
Lortie, Savard & (SD2.9 yrs) 2 weekdays and (PWC)· study of expenditure (kcal/day) were 
Theriaul~ (1983) I weekend day sum of six energy 0.31 with PCW, 0040 with sum 
skinfolds - % expenditure of6 skin folds and 0.13 with % 
body fat derived from body fat 
3-day diary 
Bush, Iannotti., 524 subjects 3-day PA recall Mother's 3-day Concurrent Significant agreement found 
Zuckerman, 4111 to 5111 PA recall score validation between reports from mother 
O'Brien & Smith grade within and reports from children 
(1991) children families, (Kappa coefficient) 
comparing 
mother's and 
child's PA 
Cale (1994) 16 students The 4 by one- Heart rate Concurrent A correlation of 0.61 found 
of9 to 10 yes day PA recall monitoring and validation of between the time pupils 
(interview self- observation previous day reported to spend in moderate to 
report) PArecall for vigorous PA in the interview 
4 different questionnaire ant the time they 
days (2 spend with the heart rate 
weekdays & above139 beats per min. Also, a 
one correlation of 0.79 found 
weekend). between the scores obtained 
from the questionnaire an the 
scores obtained from the 
observational records (Pearson 
correlation coefficient). 
Craig, Bandini. 4S girls (8 to I-year recall of Nonresting Concurrent Correlation coefficient between 
Lichrtenstein, 11 yrs) average number energy validation PA estimates and nonresting 
Schaefer & Dietz of hours/week expenditure energy expenditure was, 0.47 
(1996). in33 PAata measured by (Pearson correlation 
minimum Doubly Labeled coefficient). 
intensity of 4 Water 
METs 
Finegan, Niccols. 125 mothers Play activity Mother's Concurrent COMer's scale low correlated 
Zacher & Hood of7-years- questionnaire reports of their validation (0.01-0.42) with factors of Play 
(1991) old children (Parent-report child's activity Activity Questionnaire (Pearson 
measure of level correlation coefficient). 
children's play 
---.Pfeference& 
Janz, Golden, 40 girls &36 12 hourrecall Heart rate Concurrent Correlation coefficient between 
Hansen & Mahoney boys, 11 yes of activity monitor validation recall of activity and minutes 
(1992) old >60010 heart rate reserve was 
-0.38 (Pearson correlation 
coefficient). 
Janz, Golden, 40 girls & 36 Simple activity Heart rate Concurrent Correlation coefficient between 
Hansen & Mahoney boy~ 11 yrs rating monitor validation simple activity rating and 
(1992) old minutes >60% heart rate reserve 
was -0.18 (Pearson correlation 
coeflicient)~ 
Janz. Win & 15 girls & IS Activity Rating CSA Concurrent Correlation coefficients 
Mahoney (1995) boys aged 7 Instrument accelerometer validation between self-rating and average 
to 15 years movement count ranged from 
-0.03 to 0.17 (Pearson 
correlation coefficient). 
Janz, Witt & IS girls & IS 3-day recall of CSA Concurrent Correlation coefficients 
Mahoney (199S) boys aged 7 sweat episodes accelerometer validation between self-rating and average 
to 15 years movement count ranged from 
0.46 to 0.48 (Pearson 
correlation coefficient). 
Janz, Witt & 15 girls & 15 3-day aerobic CSA Concurrent Correlation coefficients 
Mahoney(199S) boys aged 7 activity recall accelerometer validation between self-rating and average 
to 15 years movement count ranged from 
0.05 to 0.39 (Pearson 
correlation coefficient). 
Kowalski, Crocker 850f8 to PA CALTRAC- Concurrent The PAQ-A was moderately 
& Kowalski (1997) 12111 grade Questionnarie Activity Rating validation. correlated to the activity rating 
for Adolescents • Leisure Time (0.73). the Leisure Time 
(PAQ·A) Exercise Exercise Questionnaire (0.57). 
Questionnaire the CALTRAC (0.33) and the 
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& 7-dayPA 7-day PArecall interview (0.59) 
recall interview (Pearson correlation 
coefficient). 
Murphy. A1pert, 89 girls & Parental report Oxygen uptake Indirect Parental reports of greater 
Christman & Willey 124 boys (6 of global measured by validation activity were associated with 
(1988) to 18 years) assessment of cycle ergometry study higher cardiorespiratory fitness 
child's overall of children (ANOVA). 
activity 
Murphy. AJpert. 92 boys & Pictorial posters Oxygen uptake Indirect Children who self-classified in 
Dupaul. Willey. girls (10 10 depicting measured by validation sedentary category had 
Walker & Nanney 17 yes) who various cycle ergometry significantly lower oxygen 
(1990) participated intensities of consumption than that measured 
ina blood activity among children who self-
pressure classified into moderate or 
study vigorous categories (ANOVA). 
Noland, Danner, 21 girls & Parent rating of Videotape of Concurrent No correlation found between 
DeWalt, Fadden & boys in pre- PA activity in validation observed activity during 20-min 
KOlchen (1990) school (mean controlled observation period with at-
age 4.25 setting and home reported PA (correlation 
years) home coefficient) 
observation 
using CAPS 
observation 
rating scheme 
Ridley, Dollman 30 students Computer CALTRA- Concurrent The QDPAQ was moderately 
and aids (2001). (11.9 yes) delivered Heart rate validation. correlated with CAL TRAC 
multimedia 1- monitoring (0.36) and HRM (0.63) 
dayPA (Pearson correlation 
questionnaire 
(CDPAQ) 
coefficient). 
Sallis, Buomo, 93 students 7-day Physical Heart rate Concurrent A 0.44 and 0.53 correlation 
Roby, Micale & of5111 -8111 - Activity Recall monitoring validation. coefficient found between 
Nelson. (1993) 11111 grade. (recalled very (min in heart recalled very hard activity and 
hard activity rate intervals min spent in intervals of heart 
ouly) above specific rate> 140 beats per min and 
intensity >160 beats per min 
thresholds). respectively. There was an 
increasing correlation with 
increasing age (Pearson 
correlation coefficient). 
Sallis, McKenzie & 35 girls and Yesterday CALTRAC Concurrent A 0.33 correlation coefficient 
A1caraz (1993) 34 boys of Activity validation of was found between CALTRAC 
4th grade Checklist after·school and energy expenditure 
PA(one estimated from the single day 
single day). checklist (Pearson correlation 
coefficient). 
Sallis, McKenzie & 528 children Yesterday CALTRAC Concurrent A 0.098 correlation found 
A1caraz(1993) of 4th grade Activity validation. between CAL TRAC and 
Checklist weekday PA index score. 
Correlation coefficient between 
CAt TRAC and weekend PA 
index score was 0.093 (Pearson 
correlation coefficient): 
Sallis, McKenzie & 528 children Child's report CALTRAC Concurrent A 0.038 correlation found 
A1caraz(1993) of 4th grade of summer-time validation. between CALTRAC and child's 
organised report of sununer class 
sports and class participation. Correlation 
participation coefficient between CALTRAC 
and child's report of 
participation in sununer sports 
teams was 0.11 (Pearson 
correlation coefficient). 
Sallis, McKenzie & 35 girls & 34 7-day recall of CALTRAC Concurrent Correlation coefficients 
A1earaz (1993) boys of 4th after-school PA validation between CALTRAC and energy 
grade. (average of3 expenditure estimated from 
days of weekly recall was 0.11 (Pearson 
monitoring). correlation coefficient). 
Sallis, Strikmiller, 70 girls & SS PA checklist CALTRAC& Concurrent A 0.32 correlation found 
Harsha. Feldman, boys of 5th interview Heart rate validation. between CALTRAC and child's 
Ehlinger, Stone. grade. monitoring report of min in moderate to 
Williston & Woods vigorous PA Correlation 
(1996) coefficient between HRM and 
child's reportofmin in 
moderate to vigorous PA was 
0.50 (Pearson correlation 
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coefficient)~ 
Simons-Morton. O' 44 students Recall of Direct Concurrent Percentage of agreement was 
Hara, Parcel, of3 111 grade moderate to observation validation of 86.3% between observed 
Huang, Baranowski vigorous PA PA during moderate to vigorous PA 
& Wilson (1990) recall PE class episodes> 1 0 min and those 
reported by children 
(Percentage agreement). 
Simons-Morton. 27 students PAinterview Heart rate Concurrent A correlation of 0,57 and 0.72 
Taylor & Huang of3 111 grade (PAl) monitoring validation of found between min >180% 
(1994) and 21 (HRM) previous day resting heart rate and PAI-
students of recall ofPA reported moderate-to-vigorous 
Sib grade usingPA intensity minutes for 3"' and 5th 
record as grade respectively (Pearson 
memory aid correlation coefficient). 
Weston, Petosa & 48 students Previous day CALTRAC- Concurrent Correlation coefficients 
Pate (1997). 7th & 12th PArecall Pedometer validation between total energy 
grade (energy counts expenditure were 0,88 with 
expenditure CALTRAC and 0.77 with 
from the end of pedometer counts. 
the school day 
to bedtime) 
The concurrent validation criteria that have been used for energy expenditure are the 
doubly labelled water technique, direct observation or monitoring. Indirect validation 
criteria included performance tests, measurement of oxygen uptake, indices of body 
fatness, and parental PA scores. For studies with children aged less than 10 years old, 
analyses revealed low validation coefficients. These findings indicate that a number of 
self-report instruments failed to measure what they intended to measure in young 
children. Among children and adolescents of 10 years and older, when monitoring 
devices were used as the validation standard, validation coefficients for the self-
reported data ranged from 0.03 to 0.88; in the majority of these studies validation 
coefficients ranged from 0.30 to 0.50. It is important to note that only one study was 
found in which a self-report measure validated against the doubly labelled water 
method. 
The most completed series of studies on the validity of self-report instruments was 
published by Sallis, MacKenzie and Alcaraz (1993) comparing the validity off our 
different instruments among 66 fourth grade students in a classroom setting. In this 
study the criterion measure was the CALTRAC; none of the four involved 
instruments (two checklists, a 7-day recall, and a 7-day tally of the number of days a 
child remembered being physically active) was highly correlated with CALTRAC 
activity counts. Authors suggested that because of the relatively low correlation, some 
combination of self-report and monitoring devices may increase validity and accuracy 
of the measurement. 
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Three studies among young people were conducted using the accelerometer CSA as a 
validation criterion (Janz, Witt and Mahoney, 1995). The CSA has several advantages 
over other accelerometers, including a smaller size, easier attachment to study 
participants, and a longer monitoring period. This accelerometer is of particular 
interest for the validation studies presented in the following section because it has 
been proved valid and reliable across a range of ages and types of activity (Sirard, 
Melanson, Li and Freedson, 2000; Bassett, Ainsworth, Swartz, Strath, 0' Brien and 
King, 2000; Ekelund, Sjostrom, Yngve, Poortvliet, Nilsson, Froberg, Wedderkopp 
and Westerterp, 2001; Welk, Blair, Wood, Jones and Thompson, 2000). However, in 
these studies, low to modest correlations (0.03 to 0.48) were found between the 
questionnaire measures and the CSA indices. These results support the low validity 
findings from other studies of self-report instruments and suggest that the CSA does 
not correlate highly with self-reported measures ofPA (Kohl, Fulton and Caspersen, 
2000). 
However, except children's cognitive processes that affect the accuracy of the recalled 
information about their level ofPA, a large part of the discrepancy detected between 
self-report measures and objectives methods of assessing PA may be due to: a) the 
sensitivity of each measure to capture all P A dimensions, and b) the activities 
included in self-report measures in order to produce a personal activity score. Some 
researchers highlighted the transitory nature of children' s PA (Bailey, Olson, Pepper, 
Porszasz, Borstow and Cooper, 1995). The median duration oflow and medium 
intensity activities was found to be a mere 6 seconds and of high intensity activities 3 
seconds; none was longer than 22.5 seconds. This rapid change in activities in young 
people and in particular in children, was also stressed by Saris (1985) who stated that 
prolonged exercise and voluntary involvement in high intensity PAis not part of the 
natural activity pattern in children. Thus, whilst some self-report measures are 
searching for 10 to 20-minute periods of sustained activity in specific intensities, they 
fail to detect sporadic activity, which can be captured by monitor devices in an 
accumulative way throughout the day. Furthermore, self-report measures usually 
search for specific types of activity in specific setting, failing to capture a large part of 
the children's habitual activity spectrum. 
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In summary, interpretation of validity data from PA assessment techniques seems to 
be quite complex. Much of this complexity lies in the fact that no single or widely 
available validation criterion exists against which to compare test methods. 
Laboratory methods such as calorimetry and doubly labelled water methods are 
precise, but are not the appropriate validation criterion for studies in free-living 
people because of their own limitations, including feasibility of the protocol and cost. 
At present, a feasible solution in validation of self-report measures is the use of 
monitoring devices as validation criterion because recent studies have shown that they 
provide an accurate assessment ofPA (Sirard, Melanson, Li and Freedson, 2000; 
Bassett et al., 2000; Ekelund et al., 2001; Welk et al., 2000). However, the data 
suggest low to moderate validity for the self-report and monitoring measures ofPA 
assessment. Results are quite variable, due in large part to the lack of consistency 
among study designs and methods across investigations. In some of the studies 
presented in Tablel indirect measures such as estimates of body composition, aerobic 
power, or fitness tests have been adopted as validation criterion. Although these 
factors are related to P A, either as a precursor or consequence, they also are 
influenced by other genetic and environmental factors (Kohl, Fulton and Caspersen, 
2000). Thus, the use of indirect validation standards may not be served as a precise 
criterion against to which compared P A scores obtained from self-report measures. 
2.2.4 Scoring Procedures 
The self-report measurements described in Table 1 outline a number of different 
procedures for scoring P A. Physical activity behaviour is reported as ratings, activity 
scores (indexes) with arbitrary units, times, calories expenditure, or other summary 
scores (Sallis, 1991). A more extensive P A questionnaire measures the type of activity 
(e.g. leisure, sport, transportation, school physical education etc) the frequency ofPA 
performed during a particular time frame (typically one day, week or month) and 
estimates the intensity (degree of vigour or metabolic cost) of the activity. However, 
more sophisticated self-report instruments activity scores are expressed in terms of 
energy expenditure. For example, in The Paffenbarger Physical Activity 
Questionnaire (paffenbarger, Wing and Hyde, 1978), the Four by-l day Physical 
Activity Questionnaire (Cale, 1994), and the 7-Day Recall Physical Activity 
Questionnaire (Sallis, Buomo, Roby, Micale & Nelson, 1993) all rely on estimates of 
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energy expenditure based on established energy costs. The methods employed to 
make the calculations in these questionnaires are of particular interest for the purpose 
of this project. The researcher can analyze the data at several levels according to the 
equation described by Kriska and Caspersen (1997) (see figure 2.2.4.a). 
The two most common estimates for questionnaire data are derived from summing 
time spent in PA; or time weighed by an estimate of the intensity of that activity. 
Total time is derived by multiplying frequency by duration. A summary estimate of 
energy expenditure can then be derived by multiplying the average hours per week of 
reported activity by the average intensity, expressed as metabolic cost or METs. 
Frequency Duration Intensity Body weight 
C •. g. 311rnW'NMk) X X X ( •. g. 21101.n1tlme) ( •. g.tlMnt) (I.g. 70kt) 
(ewl*u~ 
\ \ /; / Total time ,-, Energy expended 
(1.1I,30M~1l(I Energy expended (ew 30 kCllik{tWelk) 
(I.g. 2.100 Ia;llIwtlk) 
Figure 2.2.4.a:.Computation of summary estimates ofPA (Kriska and 
_____ Caspersen, 1997). 
One MET represents the metabolic rate of an individual at rest and is set at 3.5 ml of 
oxygen consumed per kilogram body mass per minute, or approximately 1 kcal/kg/h. 
Thus, these summary estimates of energy expenditure are calculated without 
consideration of the individual's body weight. The method assumes that a task 
performed by a heavy individual raises the metabolism to the same extent (in 
percentage terms) as the same task performed by a lighter individual, even though the 
caloric expenditure might be different. The energy costs of the specific activities used 
in the calculations are presented in the Compendium of Physical Activity which was 
developed and updated by Ainsworth and co-workers (Ainsworth, et al., 1993; 
Ainsworth, Haskell, Whitt, Irwin and Swartz, 2000). However, when using this 
method the researchers should take into consideration a number of assumptions which 
may affect the accuracy of the energy expenditure estimation. First, a MET value in a 
list is assumed to be representative of the manner in which the individual performed 
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the activity. However, sporting activities can be performed for different purposes, in a 
variety of intensities, skill levels, and environmental conditions. Therefore, the actual 
energy expenditure across subjects who report the same amounts of time in the same 
activity may vary considerably (Kriska and Caspersen, 1997). Second, weighting PA 
by intensity also assumes that body weight is proportional to resting metabolic rate, 
and that the relative increase in the metabolic cost of a specific activity above resting 
is constant from person to person, regardless of body weight. The third concern is the 
fact that some activities do not have intensity codes and therefore estimations become 
from activities having similar movement patterns (Ainsworth, Haskell, Whitt, Irwin 
and Swartz, 2000). A last concern comes from the use of existing methods to estimate 
energy expenditure among children and adolescents from generalized metabolic 
equivalent (MET) tables developed for adults (Ainsworth, et al., 1993; Sallis, Buomo 
and Freedson, 1991). 
2.2.5 Recommendations and new directions 
The need for valid self-report measures for the assessment ofP A in young people has 
been widely acknowledged (Dishman, Washburn and Schoeller, 2001; Durante and 
Ainsworth, 1996; Pratt, Macera and Blanton, 1999; Twisk, 2001). It has been 
recommended that the development of valid and reliable PA assessment techniques is 
particularly important for facilitating public health efforts to promote P A among 
young people (Cavill, Biddle and Sa111is, 2001). Kohl and colleagues stressed the 
crucial role on P A promotion of the adequate surveillance that uses valid and reliable 
assessment methods. Valid surveillance systems allow not only for an accurate 
baseline assessment, but also for a dependable set of ongoing measurements that can 
be used to measure secular changes (Kohl, Fulton and Caspersen, 2000). 
The introduction of this project presented the main source of error on the accuracy of 
self-report to assess PAin young people; two major constraints had been identified as 
the human cognitive process and the definition of the desired variables (Baranowski, 
1988). Therefore, valid and reliable PA information using self-report methods can be 
collected if they eliminate the negative effect of these constraints. 
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The cognitive ski1Is necessary to self-report P A activity need to be identified and the 
knowledge of the best way of gathering accurate information from children needs to 
be gained (Cale, 1994; Durante and Ainsworth, 1996). It has been recommended that 
further research should identify and develop reporting formats for the children's 
cognitive characteristics in order to eliminate recall problems. The accuracy of the 
recall in children depends in part on the time length of the recall, the form of the 
questions, the detail that is requested, training before the recall, and the use of 
prompting questions and probes (Sallis and Owen, 1999). 
In terms of time length in retrospective recalls, questions which ask respondents to 
remember their activity over the past week, month or even year may be not help 
memory enhancement and may be therefore inappropriate for children. Despite the 
fact that one-day recall seems to provide more accurate information than other 
prolonged recalls, it is often characterized by low accuracy because PAis not a stable 
behaviour (Baranowski, Thompson, DuRant, Baranowski and Puhl, 1993; Hovell, 
Sallis, Kolody and McKenzie, 1999). Thus, according to the findings, a self-report 
measure should recall P A information of a minimum period of 4 to 7 consecutive days 
in order to obtain an accurate estimation of the behaviour (Janz, Witt and Mahoney, 
1995; Trost, Pate, Freedson, Sallis and Taylor, 2000). 
In terms of the form of the questions and the detail of the information requested, 
experts recommend a number of novelties (Baranowski, 1988; Sallis, 1991). It is 
suggested that children's memory can be more efficient ifrespondents are asked to 
remember sequentiall y activity events during the day and report a 'stream of activity' . 
The 'segmented day' method of recall has been used in studies in the past and 
represents another possible way of reducing error. This procedure, which involves 
children recalling activities before school, at school, and after dinner, has been found 
to elicit more accurate information than reporting activities for the day as a whole 
(Baranowski et al. 1984). The segment-day approach helps the respondent to identify 
other time-related cues during the weekday or the weekend day, which in turn cues 
memory for activity more accurately. 
Another critical variable related to the accuracy of children's self-report related to the 
estimation of the duration and the intensity ofP A. Problems usually arise when young 
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people are asked to make precise judgements of time and to report the intensity ofPA 
they performed. Baranowski et al. (1984) found that children eliminate the error of 
time estimation when they report duration ofPA in a trichotomous format (namely, no 
activity, less than 20 minutes, or more than 20 minutes of activity) than an exact 
estimation of time. In terms of intensity judgement, young people usually have similar 
difficulty in estimating it. For this reason self-report measures ask for information 
about sweating, breathlessness or 'huff and puff' activity; obviously, only a crude 
estimation of the perceived intensity may be obtained and therefore the true intensity 
may be masked. Currently, there are no studies examining the magnitude of the error 
related with the estimation of time and intensity, when respondents recall their 
involvement in habitual PA or exercise. According to Cale (1994), another way of 
enhancing the integrity of activity information may be to identify habitual events such 
as the activities a child performs on specific days of the week, the habitual TV 
programmes watched, and any unusual events which may have occurred in the past 
week. By identifying such 'habit' patterns a more accurate report may be gained 
(Baranowski, 1988). 
While improving recall is of obvious importance, making improvements to this alone 
will not overcome other errors and biases in self-report measures. A second major 
source of error with self-reports stems from the definition of the desired variables. At 
present time, the exact mode, duration and intensity of activity required to produce 
health benefits is open to debate, especially for young people (CaviII, Biddle and 
SaIIis, 2001; Twisk, 2001). Also, the importance for the investigator of intermittent, 
accumulated, moderate-intensity physical activity (REA, 1998; Riddoch, 1998) 
creates additional difficulties both to themselves and also to the respondents. 
Investigators face the problem of formulating the appropriate questions in order to 
capture all the important P A which a child may perform throughout the day; children 
probably confront additional difficulties because they have to recall a number of non-
scheduled activities which may be performed sporadically across the day in a medium 
intensity (e.g. walking). Investigators have therefore recommended that the task must 
be clearly defined for children prior to the assessment. Investigators must also 
consider to what extent the formulation and the content of the questions included in a 
self-report measure are appropriate for respondents' activity profile, developmental 
level, age and attention span. 
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Finally, the development of detailed protocols for implementing self-report methods 
has been recommended (Baranowski, 1988). Attention should be given to the 
development of standard training protocols and administration procedures for self-
report measures (Sallis, 1991). Protocols must pay attention to interviewer training, 
definition of the variables and concepts, procedures for handling both usual and 
unexpected responses, and procedures in order to secure precision in data collection. 
These recommendations have formed the basis for the development of the Physical 
Activity and Lifestyle Questionnaire (PALQ) for young people, which briefly is 
outlined in the following section. 
2.3.0 Designing the self-report questionnaire - Preliminary studies 
Following the review of literature on monitoring PA with self-report measures, this 
section outlines in summary the procedures which were followed and the 
considerations which were made in designing the P ALQ. The proposed characteristics 
of the measure are established early in this section following recommendations made 
in the literature. In the latter part of the section the final characteristics of the P ALQ 
are outlined. 
In fulfilling the aim of developing a self-report measure of P A, designed specifically 
for use with Greek children, a number of decisions with regard to the design of the 
measure had to be made. Those were made taking into consideration 
recommendations reviewed in the literature, as well as the characteristics of the Greek 
young people. These decisions were associated with: 
o The age of children: It was decided that the P ALQ would be designed for 
children aged of 11 + years old. 
o The nature of the activity to be measured: It was decided that the measure 
would encompass way of transportation, P A at school (P A at school breaks, 
at physical education lesson, participation in school sport clubs), PA at 
leisure time, participation in organized sport clubs (after school), 
participation in private sport clubs (after school), and participation in PA 
during weekends. 
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o Dimensions ofPA: As there is still controversy over what constitutes 
appropriate P A and what kind and how much P A could produce the optimum 
health benefits in children and adults, it was decided to measure a) all 
dimensions ofF!TT acronym in different types of activity, b) total energy 
expenditure, and c) vigorous ('huff and puff') aerobic activity. Furthermore, 
it seemed more appropriate to assess all aspects of P A rather than specific 
types of activity performed in specific intensities or durations because 
children's activity is sporadic and change frequently. The questionnaire 
therefore, proposes to elicit activity information with respect to the 
following: i) average daily energy expenditure, ii) the mean daily amount of 
time spent in moderate activity, iii) the mean daily and weekly amount of 
time spent in vigorous PA, and iv) the profile ofPA regarding the mode of 
activities collected and formed the total score of the participant. The Physical 
Activity Profile can contribute to a better understanding of the priorities that 
an intervention program should establish. Furthermore, the amount of time 
spent in vigorous activity would provide some indication as to the amount of 
aerobic activity the children were engaging in and could result in fitness 
conditioning (see Appendix 1). 
o Scoring procedure: It was decided that the P ALQ will use an objective 
scoring procedure to assess P A. The daily energy expenditure (in kcal.kg-
I.day-I) would be adopted. To calculate energy expenditure a scoring system 
similar to those which have been used in 7 -Day Recall Questionnaire (Sallis, 
Haskell and Wood, 1985; Bouchard et ai, 1983) was adopted. The scoring 
procedure is explained in detail in appendix 1. 
o Time length of the recall: The PALQ would determine the PA levels of 
children by gathering information from the previous week's activities. 
Throughout a 7-day recall representative information of the respondent's PA 
habitual level activity both for the weekdays and weekend would be 
collected. 
o Format of the PALO: To enhance recall, the forms would be divided in 
segments of the weekdays, namely, P A at school and P A after school. 
Decisions related to formulation of the questions related to time, intensity 
and frequency estimation of P A would be obtained after careful 
consideration of a number of parameters related to the children' s cognitive 
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characteristics and the definition of the desired variables (e.g. intensity of the 
activity). Furthermore, for ease of administration respondents would be 
provided with checklists of common activities for Greek children. 
o Administration procedure & Guidelines to interviewers: It was decided to 
develop a standard training protocol and administration procedure. Also, 
special attention was placed on the handling of the P A data in terms of the 
computation and statistical analysis (see Appendix 1). 
o Validity and reliability procedures: It was decided that a systematic and 
vigorous evaluation of the P ALQ would be adopted, according to the recent 
recommendations presented in the literature. 
Prior to any firm decisions being made with respect to the design of the final version 
of the P ALQ, three preliminary studies in school children of ages ranging between 10-
to -15 years old were conducted. 
2.3.1 Study one: Organising the activity checklists 
Following the review ofliterature and the proposed design and format of the self-
report measure, the types of activities to be included in the form's checklists were 
established. This study established the types of physical activity and sports as well as 
the activities during free time that were included in the forms' checklist, in order to 
offer a representative range of the activities of the Greek young people. 
Both activity categories were selected on the basis of a) the answers provided by a 
number of elementary (12 boys - 9 girls) and secondary (10 boys - 8 girls) students 
who filled a short self-administered questionnaire in the classroom, b) 6 school 
physical education teachers (3 from elementary school and 3 from secondary school) 
who responded in a face to face interview, and c) 16 guardians of elementary school 
students (all females) who responded in a group interview in the classroom setting. 
This survey was made in order for students, teachers and parents to provide a number 
of potential activities for inclusion in the P ALQ checklists. Furthermore, the specific 
checklist concerning the activities in which Greek youths were involved during free 
time was developed in the basis of the questionnaire used in the European study 
entitled Comparative Analysis of Youth Lifestyle in Selected European Countries 
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(pieron and Ledent, 1996). The activities included in this initial checklist covered a 
range of31 typical social, academic, functional and recreational activities of young 
people in Greece. A combined sample of activities was drawn up from the 
questionnaires and the interviews and resulted in a final list of 71 activities. 
These activities were grouped in a questionnaire which was administered in a 
classroom setting to a) a sample of22 elementary school students (9 boys and 13 
girls) of age ll- to 12 years old, and b) to a sample of23 secondary school students 
(11 boys and 12 girls) of age 14- to 15 years old, from two local schools in 
Thessaloniki. The responses to the questionnaire proved to be similar across the two 
samples. However, some activities were more prevalent in terms of age (for example 
none of the elementary students answered 'yes' in the question 'Please, state how 
many days last week you participated in the follOWing activities ...... : [ spend my time 
with my boyfriend! girlfriend,) and gender (for example only boys reported 'yes' in 
the question 'Please, state how many days last week you participated in the following 
activities ... ... : [went with myfather for hunting or fishing". A number of the 
activities on the list were not found to be popular and were reported to be of no 
interest to the interviewees (for example "[ am working in a part time job to earn 
some money"). 
For the exclusion of activities from the forms, it was decided that if75% of the pupils 
did not engage in a particular activity, then it could be omitted from the final 
checklists (Cale, 1993). Taking into consideration the danger of omitting some 
activities from the forms that might be important for some respondents, it was decided 
to include an 'any other activity' category in the final checklists. 
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2.3.2 Study two: Time and intensity perception 
Background 
An important process involved in self-reporting ofPA is the estimation of time spent 
in activity as well as the intensity which it is performed. The ability to recall past P A 
episodes accurately is important to identify the associations between P A and health 
outcomes. However, efforts to validate self-reports ofPA demonstrate Iow to 
moderate associations between recalled information and both direct and indirect 
measures ofPA (see section 2.2.3). According to Durante and Ainsworth (1996), at 
best the surveys fail to explain more than 45% of the variance in these measures of 
P A. The important question is what accounts for the unexplained variance in self-
report measures. A large part of this variance may be attributed to error in the 
cognitive operations employed in recalling and reporting P A. For example, some error 
may be due to respondents omitting the types of activities that they have done in the 
past. Other error may be attributable to their inability to accurately recall the details of 
a past P A, such as the duration or the intensity of a particular episode. Factors that 
influence the degree of bias include the interval between the activity in question and 
the recall episode, the salience of the activities recalled, the social desirability of the 
responses, the personal characteristics of the respondent (e.g. gender, age, race, 
education), the behaviour of the interviewer, and the interviewing techniques used to 
obtain the information (Coughlin, 1990). 
So far, a very limited number of studies have examined the degree of the error 
associated with the perceived time and intensity, when interviewees recall their 
involvement in habitual PA and/or exercise (Baranowski, 1988; Friedenreich, 1994; 
Kledges, et al., 1990; SalIis et al., 1985). Also, there are no studies examining how 
different intensities of exercise are related with the perception of time, and what is the 
degree of error associated with this estimation when the recalled P A information 
covers prolonged periods oftime. 
Recently, experts have proposed some innovations in order to improve the data 
quality in PA surveys. For example, Durante and Ainsworth (1996) proposed a 
cognitive model of the question-answering process in order to minimize inaccuracies 
arising from problems related to cognitive processing with regard to the type and the 
frequency of recalled events. In order for the interviewees to report more accurately 
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the intensity of an activity episode, Montoye and colleagues (1996) proposed that a 
subjective rating of exertion, such as Borg Scale (Borg, 1982), might improve some of 
the questionnaire/interviews if incorporated into the survey. In the relevant literature 
only one questionnaire was found in which the interviewee was asked to report his/her 
perceived level of exertion (degree of effort) by using numeric values (paffenbarger, 
Wing and Hyde, 1978); however, there is not validity evidence of the accuracy of 
such a scale (Kriska and Caspersen, 1997). 
Taking into consideration the nature of the information required by the P ALQ, the 
concerns over children's ability to accurately estimate time and intensity (Baranowski 
et al., 1984; Sallis et al., 1993; Sallis and Dwen, 1999) and the prompts for 
identifying sources of bias and variance in the recall ofPA using questionnaires 
(Lamonte and Ainsworth, 2001), it was decided to examine the accuracy with which 
interviewees are able to make judgements about time and intensity when recall past 
activity. The purpose therefore of this study was to investigate the accuracy of 
recalled information relevant to perceived time and intensity ofPA comparing it with 
the objective time and intensity of participants. 
Method 
Sample 
Seventy-five physical education students of our university, 42 girls and 33 boys, 19-
21 years of age (M=20.2) enrolled in the ski course as part of their undergraduate 
program. All subjects had no previous experience in skiing and they voluntarily 
participated in the study. This sample and the specific setting of activity were chosen 
in order to: 
Procedure 
Create a well controlled environment for the experiment. 
Have continual and direct access to the sample because the subjects 
remained for 9 consecutive days in a specific setting. 
The study was conducted in a ski resort. A sample of nine or ten subjects was 
examined each day for eight (8) days. Subjects participated in two 45 minutes practice 
sessions each day and their practice included specific fundamental skiing exercises. 
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Prior to the start of the practice session, each subject wore a Polar Heart Rate Monitor 
(polar HRM) that recorded the intensity of the practice. After giving the prescribed 
instructions, subjects were engaged in the ski practice session. The data from the 
HRM were collected at the end of the two practices sessions each day. All sessions 
were videotaped and three trained observers recorded and evaluated the practice time 
(time on task) of each individual by completing an observation protocol. 
The following day subjects completed a short physical activity questionnaire (Borg 
1982). They were asked to report their perceived intensity and their time on task of 
each of the two practice sessions of the previous day. Subjects were then divided in 
three groups according to their mean heart rate (HR) scores during the practice. The 
cut-points for the three groups are suggested by Grosser and Starischaka (1998), and 
Zintl (1990) and correspond to adults. The first group (NI = 41) was consisted of 
students whose mean HR was fewer than 130 pulses per minute (p/min) (low intensity 
group). Students who worked in a range of mean intensity between 130-170 p/min 
(N2 = 28) comprised the medium intensity group. Finally, students with a HR mean 
more than 170 p/min comprised the high intensity group (N3 = 6). 
Measures 
Measure 1: Objective Assessment of Exercise Intensity: In order to objectively assess 
the intensity of exercise, the Polar HRM recorded the heart rate during practice. This 
device, compared to laboratory methods, has been proved to be a valid and reliable 
method of estimating work performance as well as a functional and stable method in a 
variety of field conditions (Leger and Thivierge, 1988; Kalkwarf, Haas, et aI., 1989). 
Measure 2: Obj ective time assessment: The most basic level of duration recorded was 
the observation of the time on task which was described as the time students spent in a 
state of motion devoted to the fitness activity (Chung 1989), a single behavior, event, 
or episode (Cooper, Heron and Reward, 1987). For this reason practice sessions were 
videotaped (Chung 1989) and observers evaluated the duration of the physical activity 
behavior. 
Measure 3: the questionnaire: Subjects completed a questionnaire 24hours after the 
practice and they were asked for: a) their perceived exertion and b) their perceived 
time on task during their practice the previous day. The questionnaire consisted of the 
following items: a) demographic information, b) previous experience in skiing, c) 
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Borg' s scale (4 very light -20 very hard) in order to estimate the intensity of 
perceived exertion (Noble and Robertson, 1996), d) a question concerning their 
estimation of the time on task. 
Tasks 
Three different ski skills were used in this experiment according to the Rogers skiing 
test (Rogers, 1954). 
Turn: The students assumed a starting position with ski tips behind the starting 
line. On the "go" signal the students skied towards slalom, lope 30 feet away, then had 
to process through 6 gates and cross the finish line. Two trials were given. The 
student's time needed to complete the run. 
Stop: The students assumed a starting position with ski tips behind the starting 
line and had to stop after skiing straight down the fall line for 30 feet, executing a 
snow plow stop and stop completely as quick as possible. Three trials were allowed. 
Trials were repeated if the students fell or began to stop before reaching the stop line. 
Each trial was scored on a point basis, depending on the distance it took the skiers to 
stop. 
Climb: Students stood below the starting gate with ski tips behind the first 
gate. On the "go" signal, students walked the first 25 feet (level base of the slope) to 
gate 1. At gate \, students performed a step turn to the right and half steps the 50 feet 
to gate 2. At gate 2 a kick turn to the left was performed followed by half steps 
covering 50 feet to gate 3. From gate 3 to gate 4 the student performed a herringbone 
step. At gate 4 a step turn was performed followed by a side step to the finish line 
with leading. Proper climbing technique required proper use of the ski poles. Students 
were striving towards time. 
Statistical analysis: Since homogeneity test for all variables were not significant, t-test 
analysis was used to determine the differences between a) the perceived time on task 
and the objective time (b) the perceived intensity and the objective intensity for the 
whole sample. The group was split in three homogenous groups a) a Iow, b) medium 
and c) high according to their objective intensity. An analysis of variance (ANOVA) 
was used to estimate the difference between a) the perceived and objective time on 
task and intensity for the three groups. Each variable was tested using an alpha level 
of.05. 
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Results 
There were significant differences 1 (73) = 22.706, Q<.05 between the objective CM = 
39.28, SD=14.98) and the perceived time on task CM = 65.55, SD = 37.12), (Figure 
2.3.2.a). The Hest indicated that overall subjects overestimated their time on task. 
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Figure 2.3.2.a: Subjects' scores of objective and subjective time on task. 
The scores from the objective intensity from HRM and the questionnaire were 
transformed into z-scores in order to be compared. The results showed that there were 
no significant differences 1 (73) = 22.706, 12<.05 between the objective intensity CM = 
3.2, SD=.09) and the perceived intensity CM = 5.7, SD=l), (Figure 2.3.2.b). 
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Figure 2.3.2.h: Subjects' scores of perceived and objective intensity. 
After the forming of the three groups according to subjects' intensity levels, a 
comparison among the groups was made for the objective time on task and the 
perceived time on task. There were no significant differences E (2,73) = 1.2, Q>.05 on 
the objective time on task when groups split according to their intensity levels 
however, there were significant differences E (2,73) = 5.253, Q<.05 among the three 
groups for the perceived time on task (Figure 2.3 .2.c). The Scheffe post hoc analysis 
indicated, that the high intensity group (M = 75, SD=21.21) perceived higher practice 
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time than the other two groups of medium (M = 62.88, SD=31.05) and low (M = 
66.85, SO = 38.37) intensity. There were no differences for the objective time on task . 
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Figure 2.3.2.c: Differences among the three intensity groups on the objective 
and the perceived time on task. 
A comparison was made among the three groups for the objective and the subjective 
intensity. It was found that even if the groups were significantly different :&2,73) = 
76.74, n< .05 in the levels of intensity according to the objective measurement they 
did not significantly differ :&2,73) = 2.75, Q> .05 in their perception of the intensity 
(Figure 2.3.2.d). For each corresponding level of intensity a comparison was made 
between objective and subjective intensity scores. Significant differences were found 
for all three pairs of comparisons, namely, low intensity (1 = 4.50, Q< .05), medium 
intensity (1 = 5.30, n<.05) and high intensity (1 = 8.45, n<.05). This finding implies 
that participants, for each corresponding level of intensity, underestimated their 
exertion when they asked to recall this information a day after the practice session . 
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Figure 2.3.2.d: Differences between the objective and the perceived intensity 
among the different intensity levels. 
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Discussion 
The measurement of physical activity has raised a considerable debate. This is 
because health is a multi-factorial construct and PA has been shown that it can affect 
numerous health parameters in different ways (pate, 1995). Thus, different 
researchers have measured different aspects of physical activity such as caloric 
expenditure associated with any type of activity (Sallis, Buono, Roby, Micale and 
Nelson, 1993), while others have been concerned with measuring aerobic activity of 
specific duration, intensity and frequency (Simons-Morton et al., 1990). Furthermore, 
there is an agreement that the true relationships between physical activity and health 
can not be fully established due to the current state of techniques used in the 
measurement of physical activity (Williams, Klesges, Hanson and Eck, 1989; 
Lamonte and Ainsworth, 2001; Montoye, Kemper, Saris and Washburn 1996; Trost, 
2001). 
Many studies have shown the diversity between the various methods, caused probably 
by the limited use of the 'gold standard' and the practical field limitations of other 
methods (Ainsworth et al. 1993; Lamonte and Ainsworth, 2001). The need for 
explanation of this variation marks the importance of the validity and the accuracy 
both of the objective and the subjective PA measurements. Although the questionnaire 
is a widespread method of measuring PA in epidemiological studies, it is 
characterized by a number of limitations that may affect its potential use as a valid 
and accurate research instrument. In this study an attempt was made to estimate the 
accuracy of recalled information for perceived time and intensity of exercise. 
The results indicated that subjects overall, independently of the intensity of their 
effort, overestimated their time on task. They perceived that the time they exercised 
was much longer than the real time. In addition, it was found that the high intensity 
group recalled the time on task with less accuracy. This finding indicates that the 
accuracy of the recalled time on task was negatively associated with the level of 
activity's intensity performed by the participants. Therefore, for self-report PA 
instruments that ask respondents' precise time judgments in order to classify them in 
activity categories, they are likely to overestimate the actual activity. This is an 
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important finding because the duration of exercise is a key indicator in the 
measurement ofPA. 
In this research the estimation of the perceived intensity, retrospectively recalled, for 
the whole sample did not differ from the objective intensity ofthe exercise measured 
by the HRM. However, when participants split into three groups according to their 
intensity levels, the discrepancies of intensity existed as measured by a HRM did not 
exist when measured by the questionnaire. This finding indicates that participants for 
each corresponding level of intensity underestimated their exertion when they asked 
to recall this information a day after the practice session. Borg's scale is a valid 
instrument to measure perceived exertion simultaneously with the exercise; however, 
it seems that it was difficult for the participants to recall the intensity of their effort or 
to express it in a more quantitative way one day after practice. The Paffenbarger' s 
Physical Activity Questionnaire (Lee, Paffenbarger and Hsieh, 1992) is an example of 
a self-report instrument which used a ten-point scale in order to quantify the level of 
exertion "When you are exercising in your usual fashion, how would you rate your 
level of exertion (degree of effort)? Please, circle one number' '. According to the 
findings of this study, this description did not provide more accurate information than 
more general descriptions used in other questionnaires such as: 'huff and puff 
activity' (Cale, 1994), "make you breathe heavily and make your heart beat fast" 
("Modifiable Activity Questionnaire for Adolescents") (Aaron, Kriska, Dearwater, 
Cauley, Metz and LaPorte,1995), "regularly engagement in strenuous activity or 
hard physical labour" (The Lipid Research Clinics Physical Activity Questionnaire), 
(Ainsworth, Jacobs and Leon, 1993). It is expected that measures ofPA that require 
from respondents to recall intensity of activities retrospectively for prolonged periods 
of time (e.g. 12 months) could provide only general estimations (Williams, Klesges, 
Hanson and Eck, 1989). 
The discussion so far indicates that self-report measures may be ineffective in 
providing accurate information regarding the time and intensity of P A. An important 
question that emerges refers to the magnitude of the associated error in the 
measurement. This is a particular difficult issue taking into account the methodology 
used in this study, namely, a) the error of the time and intensity estimation may be 
more obvious when the recall time is longer than used in this study (for example 7 
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days recall as decided for the P ALQ), b) the type of the activity (daily living activities 
or occupational activities versus organized or sport activities) may influence the 
process of the recalled information. 
Furthermore, in this study there was no evaluation of the level or type of motivation 
that students had when they reported their intensity levels. Participants' motivation to 
provide accurate results might have influenced their responses and future research is 
needed to assess the degree to which accuracy of physical activity information is 
affected by subjects' motivational level. A second limitation related to the type of 
activity that may also influence participants' responses. In this study, a well-organized 
activity (ski) was chosen in a particular setting. The findings of the present study must 
be confirmed using other forms of physical activity such as occupational, daily or 
leisure activities performed in different settings. However, organized activities are 
easier to be recalled. It is assumed that with less organized activities it is more 
difficult to evaluate accurately the intensity or the time of the activity. 
Participants of this study were physical education students and were more familiar 
with evaluation of time or intensity of their effort than the typical population. It is 
expected therefore that the estimation of time and intensity may be different with 
groups of different characteristics in terms of age, educational level, activity level and 
weight. The associated error is expected to be higher when self -report is applied to 
children because children compared to adults notice less, omit more, and forget faster. 
Furthermore, in terms of cognition-related error, the limitations of the child's memory 
and the considerable demands self-report places on the cognitive abilities of children 
to recall events must be acknowledged (Baranowski, 1988). 
Finally, the accuracy of the recalled information may be different if: a) subjects had to 
recall a longer time (more than the 45 minutes of exercise) and b) subjects completed 
the questionnaire more than 24 hours later. In the present study, P A was observed for 
a short period oftime, and, therefore, these results should not be over generalized. 
Longer observation and assessment periods may be needed for more accurate results. 
The use of questionnaires is a favourable procedure in epidemiological studies; 
however, the discussion so far showed that they may not be the most accurate 
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instrument to measure physical activity levels. Therefore, when questionnaires are 
used to quantifY P A (in terms of time or energy expenditure) in order to evaluate the 
effectiveness of intervention efforts, to assess changes in P A over time and to identifY 
behavioural correlates ofP A, they should be considered with some degree of caution. 
The findings of the present study support the combination ofa subjective and an 
objective measures, especially when use of objective measures only is not possible. 
Finally, it is clear that before the relationship between health and physical activity 
could be established, research should focus on the development of simple, low cost, 
reliable, and valid physical activity assessments (Lamonde and Ainsworth, 2001). 
Implications: Taking into consideration: 
a) The findings of the first study with regard to the activities included in the 
checklists. 
b) The findings of the second study in terms of the time and intensity estimation 
by the interviewees. 
c) The recommendations presented in the literature in terms of the format of the 
questions and the detail of the information requested in order to eliminate 
recall problems (Baranowski, 1988; Cale, 1994; Durante and Ainsworth, 1996; 
Sallis, 1991; Sallis and Owen, 1999). 
A number of decisions were made, with regard to the PALQ. More specifically it was 
decided: 
o In terms of time estimation: the adoption of a four or five options form 
(namely, I=Less than 15 min, 2=Between 15-30 min, 3=Between 31-45 
minutes, 4=Between 46-60 min, and 5=More than 60 min). 
o In terms of frequency of participation in PA episodes the last 7 days: the 
adoption of a) a 4- to -7 options form (from never to almost every day) 
depending of the question (e.g. four options in PE lesson and seven options 
in participation in organised sport). 
o In terms of intensity estimation: the adoption of 'huff and puff' activity that 
lasts for at minimum of20 minutes. 
After the preparation of the final draft of the self-report questionnaire, the P ALQ 
tested in a sample of students in order to prepare the final form of the measure. This 
study is presented in the following section. 
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2.3.3 Study three: Piloting the self-report measure 
The proposed characteristics of the questionnaire established earlier (see section 
2.3.0) and the findings of the previous two studies concerning the activity checklists 
(see 2.3.1) and the intensity and time perception (see 2.3.2) were implemented in the 
design and the format of the Physical Activity and Lifestyle Questionnaire. 
The purpose of this sub-study was to examine issues relevant to: a) interviewees' 
comprehension of the questions and problems with the completion of the 
questionnaire, and b) the administration procedure of the self-report taking into 
consideration the age of the interviewees. 
A sample of a) 23 elementary school students (11- to 12 years old), and b) 19 
secondary school students (14- to 15 years old) from two local schools of 
Thessaloniki completed the questionnaire under the instructions of the researcher in 
the classroom environment. The administration procedure in both classes was 
recorded by: a) a tape recorder in order to obtain a precise record of the instructions 
and also the issues raised by the interviewees and b) a timekeeper in order to record 
the time needed for the completion of the form in each particular age. 
Despite precise instructions and wording questions during the administration of the 
questionnaire, a number of problems emerged. These problems were more salient 
with the elementary school students. More specifically, younger children 
misinterpreted some questions and some others questions used inappropriate 
wording. In both ages, some children asked additional clarifications about the time 
and intensity estimation, and specific activities included in the checklists. 
Furthermore, younger children needed more precise and close (often question by 
question) guidance. 
Taking into consideration these points and the responses from the completed forms, a 
number of changes were made to the wording of the questions, to the checklist of 
activities and additional clarifications were included in the final version. In addition, 
these points and some comments recommended by the interviewees helped on the 
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development of a standard training protocol and administration procedure (see 
Appendix la). It was estimated that the mean time to questionnaire completion ranged 
from l3 -to 25 minutes for the secondary and elementary students respectively. 
2.3.4 The "Physical Activity and Lifestyle Questionnaire": final form 
General Characteristics: The P ALQ is a 7 -day recall, designed for II-to-18 year old 
students and is divided into two parts. Participation in activities during free time is 
being evaluated in the first part of the questionnaire. The participant is asked to check 
the frequency with which he/she participates in any of the 24 activities listed in this 
first part. The questions cover a broad range of social, academic, functional, 
recreational and sport activities that youngsters are typically involved. The answer for 
every activity-question should be given in the form of a 5-point scale that ranges from 
"never' (score: I) to "almost daily" (score 5). The activities included in the list match 
the interests ofthe Greek young people (see appendix Ib, question 8). Further 
information of this part of the questionnaire is presented in the second project of this 
study. 
The second part of the questionnaire assesses the participation in physical and 
sporting activities during the last seven days. This assessment deals with: a) active 
transportation, b) participation in PA and sport at school, c) participation in 
recreational activities during leisure time after school, d) participation in sport 
clubs/fitness centers after school, and e) participation in PA and sport during 
weekends. The questionnaire is designed for large population studies; the 
administration time is 15-25 min according to the subject's age and after following 
the instructions provided by the instructor (see Appendix la). 
This new questionnaire meets the standards set by all contemporary physical activity 
questionnaires since it i) evaluates all the parameters of physical activity (time, 
intensity, type of activity, frequency), ii) objectively classifies participants, iii) divides 
the day into parts facilitating the recall of information, iv) includes standard training 
protocol and administration procedure, v) includes activity checklists facilitating the 
recall, and vi) includes statistical analysis that is easy to perform while there is 
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specific coding procedure (Baranowski, 1984; Baranowski, 1988; SaIlis, 1991; Ca1e, 
1994). 
The innovation of this instrument is that it introduces the concept of the physical 
activity profile. Through this profile, important information regarding the nature of 
activities is collected and it contributes to the total score of the participant. It also 
permits a better understanding of the priorities that an intervention program should 
establish. At the same time the activities that a child chooses to participate in are 
being evaluated in relation to their contribution to the total activity score and also to 
the possibility to track physical activity into adulthood (Vanreusel et al., 1997; Janz, 
Dawson and Mohoney, 1999). 
Estimating individual activity score: For the evaluation of the participant in terms of 
P A, P ALQ uses an objective scoring system. After a series of transformations and 
calculations that are based on the original data a final numeric score is being produced 
for every participant (Bouchard et al., 1983; Cale, 1994). This score expresses energy 
expenditure (in Kcal • kg"l. day-I) and is based on the energy cost of the activities 
(METs ) according to the Compendium of PhYSical activity (Ainsworth et al., 1993; 
Ainsworth et al., 2000). According to this score the participant is assigned to one of 
the four categories of physical activity: very inactive, inactive, moderately active and 
active. Additionally, total participation time is easy to estimate on a daily basis for 
moderate and high intensity P A that may improve cardiovascular function and 
muscular performance. The questionnaire formats, as well as detailed information of 
the administrative procedures and the handling of the data are presented in the 
appendices la, and lb. 
So far, effort was made in designing a self-report measure that addresses many of the 
problems associated with the current measures. Physical activity self-reports have to 
be developed and evaluated rigorously and their development should follow a 
systematic evaluation. In the developmental procedure of the P ALQ a number of 
recommendations made in the literature were followed and a series of preliminary 
investigations determined the content of the form and the feasibility of collecting the 
information required by the forms. Finally, the most important feature of a new self-
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report measure ofPA is to provide valid assessment of the behaviour. In order to 
evaluate the P ALQ and to assess whether it provides reliable and valid measurement, 
further studies are needed that could address such issues. The following section 
therefore deals with the validation of the instrument in both elementary and secondary 
students. 
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2.4.0 EvaJ uating the "Physical Activity and Lifestyle Questionnaire" 
The most significant problem in constructing a valid instrument for evaluating 
physical activity in children and youth is the absence of a reliable criterion against 
which all questionnaires could be compared (Aaron, Kriska, Dearwater, Cauley, Metz 
and LaPorte, 1995; Kohl, Fulton and Caspersen, 1999). Given this weakness the effort 
to validate a physical activity questionnaire involves the examination of its concurrent 
validity, which is the degree of accordance with the other widel y used and 
acknowledged physical activity measures (see section 2.2.3) (Last, 1983). Therefore 
when different methods of measuring physical activity are being compared with each 
other it is expected that they will give similar results when they measure the same 
behaviour. This compatibility must be present when the comparison is being done 
between questionnaires (subjective method of estimating physical activity) (Kowalski, 
Croker and Faulkner, 1997; Kowalski, Croker and Kowalski, 1997) or between 
questionnaires and objective measures of estimating physical activity (Matthews and 
Freedson, 1995). 
The P ALQ is a P A measurement which can be administered to a range of age-groups 
of students. Therefore, there is a need for its validity and applicability to be rigorously 
tested for both elementary and secondary students in order to provide reliable 
assessment of the behaviour. In the following sections, the findings of two validation 
studies which were conducted in secondary and elementary school children 
respectively are presented. 
2.4.1 Study four: Concurrent validity and reliability of the PALQ 
for secondary school students. 
The purpose of this study was to examine the reliability and concurrent validity of the 
PALQ for secondary school students. Three reliable and valid instruments are 
involved in this study; two questionnaires (Bouchard, Tremblay, Leblanc, Lortie, 
Savard and Theriault 1983; Cale, 1994), and one accelerometer (Computer Science 
and Applications, CSA) (Janz, Witt and Mahoney, 1995; Sirard, Melanson, Li and 
Freedson, 2000; Bassett, Ainsworth, Swartz, Strath, 0' Brien and King, 2000) that 
were used as the objective criterion. The hypotheses stated in this study were that a) 
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the P ALQ will be significantly correlated with the other instruments and b) that the 
readings for intra-observer reliability as well as test-retest reliability will be stable 
over time. 
Methodology 
The validity and reliability study lasted four months, from February until May 1999. 
Informed consent was obtained from the children's parents (see Appendix 1c) and 
access to the school settings was permitted from the masters ofthe schools (see 
Appendix Id). 
Subjects 
Subjects were 40 male and female students from 7 different public secondary high 
schools (23 boys and 17 girls) aged 13.65 (SD iO.7) years. They all volunteered to 
participate in this study. 
Instrumentation 
For the validation and the reliability study, the P ALQ was compared with three other 
valid instruments (Montoye, Kemper, Saris and Washburn, 1996), two P A 
questionnaires and an accelerometer that was used as objective criterion measure. The 
particular characteristics of each measure are described in the following section. 
a) Accelerometer 
The CSA accelerometer (Computer Science and Applications Inc. 7164, Shalimar, 
Florida) was designed to record human movement in field settings. The CSA is a 
small portable instrument (size 6.6X4.3X1.5cm and weight of70 grammars) that does 
not hinder normal movement. Movement counts are stored in memory over a period 
of six weeks, producing minute by minute chronological record of movement. A 
microprocessor digitizes the acceleration signal and the quantified magnitude signal is 
then compiled over a previously programmed epoch interval. At the end of each 
epoch period, the integrated value of movement count is stored and the integrator is 
reset. More information on the CSA's functional characteristics provided elsewhere 
(Melanson and Freedson, 1995; Janz, 1994). The researcher can set the duration of the 
epoch according to the purpose of the study. At the end of the recording a score in 
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"counts" is produced for each subject. Even though CSA is proven to be reliable when 
tested with children of 10-14 years old in laboratory studies (Computer Science and 
Applications, 1995; Ekelund, Sjostrom, Yngve, Poortvliet, Nilsson, Froberg, 
Wedderkopp and Westerterp, 2001; Trost, Ward, Moorehead, Watson, Riner and 
Burke, 1998; Welk, Blair, Wood, Jones and Thompson, 2000), it demonstrates some 
limitations that may affect the accuracy of the calculations. These limitations are 
related to the inability to accurately record movement in some activities such as 
cycling and rowing when the CSA is worn at the waist, climbing, weight bearing or 
lifting, swimming and during isometric and eccentric muscle contraction movements 
(Montoye, Kemper, Saris and Washburn, 1996; Sallis, Buono, Roby, Carlson and 
Nelson, 1990). 
b) Three-day physical activity record (3-DPAR) 
The 3-DPAR is a self-administered instrument used to record physical activity over 
three days (two weekdays and one weekend day). Its validity (r=0.80) and reliability 
(r=0.91) have been checked for children and youngsters (Bouchard, Tremblay, 
Leblanc, Lortie, Savard and Theriault, 1983; Lamb and Brodie, 1990; Sallis, 1991). 
The three-day record is divided into 15-min intervals and each day has 96 intervals. 
Activities are quantified on a 1-9 scale of energy expenditure (I corresponds of the 
state of sleep and 9 corresponds to the intensive activity) (Bouchard, 1997). Median 
energy cost in kilocalories (kcal) per kilogram of body weight per IS-minutes 
intervals is used to compute daily energy expenditure for every category for each 
participant. The energy cost of each category is multiplied by a factor and by the 
number of 15min periods. The sum of all categories is multiplied by the body weight 
of the participant and provides the total daily energy expenditure in kcal. 
One limitation of this instrument is that the mean energy expenditure for all 
participants in each of the nine categories of physical activity is estimated without 
taking into account the individual characteristics (e.g. gender, age) that affect energy 
expenditure. Another limitation is that the nine categories are described in such a way 
that it is not easy to distinguish between them. According to the findings of a related 
research the 3-DPAR provided moderate accuracy in estimating physical activity 
(Miller, Freedson and Kline, 1994). A possible reason for that could be that the 
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validity of this instrument was established indirectly (Bouchard, Tremblay, Leblanc, 
Lortie, Savard and Theriault, 1983). 
c) The four by one-day recall physical activity questionnaire (4-1DRPAQ) 
This is a questionnaire of physical activity that is based on a structured interview 
administered by the researcher who records physical activity of the previous day (Cale 
1994). It is an innovative instrument that permits gathering information on four 
different days and it is suggested that the subjects should complete it twice a year 
during two different seasons. The 4-IDRPAQ estimates PA during two weekdays and 
two weekend days; furthermore, it contains two different forms, for weekdays and 
weekend respectively. This questionnaire measures four dimensions of physical 
activity during three separate periods each day (morning, afternoon and evening): PA 
at school, physical education and sport at school, P A during leisure time, and the 
participation at organized sporting activities during leisure time. 
The participant is assessed on the basis of an objective score that is the product of the 
time, frequency, intensity and purpose ofPA expressed in METs. The energy 
expenditure is based on the calculation procedure used by B1air (1984) in the 7-Day 
Recall Questionnaire. Participation time is being used for estimating mean daily 
energy expenditure. The activities (based on their metabolic cost) are divided into five 
categories of very low, low, medium, high, and very high intensity where mean 
energy value is set at 1.5,2.5,4,6, and \0 METs respectively. Each participant may 
be characterized as very inactive, inactive, moderately active or active. The validity of 
this questionnaire against Heart Rate Monitoring was .61 and the reliability was .62 
(Cale, 1994). 
Rationale for chosen questionnaires - Pilot studies 
The choice of the specific questionnaires was based on the fact that the evaluation of 
different dimensions ofPA and the structure of specific questions can be effectively 
applied to students of our country. Therefore, their adaptability in Greek settings 
minimizes problems concerning their validity since the number and the content of 
questions remain constant. More specifically the 4-1DRPAQ (Cale, 1994) was chosen 
because it uses a similar method with P ALQ in estimating individual score and 
classifying the participants into activity categories. Furthermore, with the 4-lDRP AQ 
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the researcher collects data by interviewing participants individually. This fact 
facilitates the recall and provides more accurate P A information. These particular 
characteristics and similarities were very useful for a more comprehensive 
comparison between the measures. 
Prior to the final study both questionnaires were translated into Greek. The following 
steps were followed to ensure their comprehensiveness: 
1. Translation of both questionnaires from English to Greek language from a 
professional translator. Afterwards, these forms were checked by a Greek 
literature teacher for the accuracy of the translation and the appropriateness of 
the wording. 
2. Translation of both questionnaires from Greek to English language from a 
professional English translator and comparison with the initial forms. 
3. After the preparation of the final version of the two questionnaires, a pilot 
study was conducted in a sample of 25 secondary school students (14 years 
old) in order: a) to check the comprehension of the questions, and b) to 
estimate the time needed for completion of each form. 
Procedure 
All measurements and interviews were performed at a familiar environment for the 
participant, at school or at their house. During this study participants were advised not 
to change their patterns of their daily activities and in case of sickness the study was 
discontinued and scheduled for a later date. 
Participants wore the CSA on the right hip. It was placed in a special case and 
attached to a belt that they wore for stability purposes. The recording interval (epoch) 
was set at I min. Each participant wore the device for seven (7) consecutive days and 
24 hours per day. Only during swimming or showering where participants allowed 
removing the CSA from their waist. All subj ects were trained how to put back on the 
CSA after they removed it for showering or swimming. Researchers checked the 
stability of CSA on the participants on a daily basis. All parents were informed after a 
meeting with the researchers for the purposes and goals of this study and the rules that 
their children had to follow. Data was downloaded on a PC at the end of every week. 
Seven (7) devices were used during this study and they were all checked prior to the 
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first measurements for their reliability from the manufacturing company and new 
batteries were placed in all of them. 
Validation Procedure 
The participants wore the CSA for a week and at the same time they completed all 
three questionnaires: a) the 3-DPAR (Bouchard) b) The 4-IDRPAQ (Cale) and c) the 
P ALQ according to the guidelines proposed by the authors. Participants completed the 
first questionnaire at school under the supervision of the researcher and they returned 
it after the third day. Researchers completed the second questionnaire with a 
structured interview and they recorded the activities performed by the participant on 
the previous day. The third questionnaire was completed on the seventh day right after 
the CSA device was removed from the participant. Questionnaires (a) and (b) referred 
to the P A of the same day and questionnaire (c) referred to the physical activity of the 
entire week. This procedure minimizes the recall interference between instruments 
and ensures the precise follow up of guidelines proposed by the authors. 
Reliability procedure 
Intra-observer reliability 
In this study both researchers acting separately estimated the student's performance 
(in METs) by using the instructions of the evaluation protocol and assigned each 
person to one of the four activity categories. The Pearson 's r coefficient correlation 
was used to compare the individual results (in METs) provided by the two 
independent researchers. 
Reliability of repeated measurements 
Repeated measurements were performed after one-week period in order to control for 
the reliability of the instruments (test-retest reliability, see also, section 2.2.3). 
Reliability measurements lasted more than expected because in several cases the 
weather conditions drastically altered the activity behaviour of the participants. It is 
important to underline that the CSA reliability measurement was conducted during 
two non-consecutive weeks due to very unstable weather conditions. In contrast, the 
reliability measurement of the three questionnaires was performed in two consecutive 
weeks. The same researcher estimated the activity scores of each participant in all 
three questionnaires. Pearson 's r coefficient correlation was used for reliability 
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control and t-tests were used for estimating differences in mean values between the 
first and second measurements (Thomas and Nelson, 1996). 
Separate data transformations for the 4 measures were performed and mean values 
and standard deviations have been calculated for all variables of each instrument 
separately. Spearman's coefficient correlation was used for validity control. The 
Spearman's coefficient was used since the correlation was based on the participant's 
ranking in each instrument according to the personal scores and not on the absolute 
values obtained. 
Results 
Descriptive data 
Table 2.4.1.a presents descriptive data for the participants of the study. 
Table 2.4.1.a: Mean Value (M) and Standard Deviation (SD) for anthropometric 
data and age. 
Age (years) Weight (kg) Height (cm) BM1* 
MO SD MO SD MO SD MO SD 
Boys (N=23) 13.50 .9 58.74 12.2 165.7 11 21.3 3.53 
Girls (N-17) 13.75 .8 53.41 10.86 160.2 6.3 20.3 3.3 
Total (N=40) 13.65 .9 56.48 11.8 163.4 9.6 20.87 3.4 
" 
..• 
" "BM! -Body mass mdex. Calculated WIth formula Body weIght (kg) /heIght (m) . 
Table 2.4.1.b presents mean values and standard deviations of the first administration. 
The PALQ slightly overestimated physical activity (M=37.13, SD=3.17) when 
compared with Cale's questionnaire (M=35.95, SD=3.33) for both genders. 
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Table 2.4.1.b: Mean values (M) and standard deviations (SD) for the four 
instruments used. 
CSA 3-DPAR 4-lDRPAQ PALQ 
(Counts) (kea/) (METs) (METs) 
M SD M SD M SD M 
Boys 674124.7 233428.5 2493.37 703.85 37.48 3.61 38.26 
(N=18) (N=23) (N=23) (N=23) 
Girls 478362.6 214606.3 2002.9 468.22 33.89 1.14 35.6 
(N=15) (N=16) (N=17) (N=17) 
Total 585142 242683.1 2292.15 658.09 35.95 3.33 37.13 
(N=33) (N=39) (N=40) (N=40) 
Reliability measures 
Intra-observer reliability 
Pearson coefficient correlation (r) for PALQ was 1.00 (p<.OOl) between the two 
researchers. 
Test-retest reliability for all four instruments 
SD 
3.7 
1.2 
3.17 
The degree of correlation was used as an indicator for the reliability measure for two 
repeated measurements within one-week period. T-test (for dependent groups) was 
performed in order to evaluate differences between mean values for the four 
instruments. Table 2.4.1.c presents mean values (M) and standard deviations (SD) for 
all instruments for the first and second measurement and the correlation coefficient 
between the first and the second measurements as well as the t-test values. The CSA 
accelerometer presented the lowest correlation between first and second measurement 
(r=.329), and the 3-DPARpresented the highest one (r=.861, p<.OOl). Significant 
differences were found between the two measurements (p<.05), for the 3-DP ARand 
the P ALQ. The results showed that all three instruments were sensitive enough to 
indicate changes in physical activity in the same direction. 
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Table 2.4.1.c: Differences in mean values and intraclass correlation between 
the two measurements 
I~ measurement 2nd measurement t-test 
MO SD MO SD t r 
CSA (Counts) 669433 250893.47 677422.3 308469.3 I" -0.97· .329 
. (N:IS) 
3-DPAR 2409.68 542.03 2284.58 503.06 120:3.174• .861·· 
_(kc.l) (N:211 
4-lDRPAQ 36.52 3.25 35.43 2.57 120:1.783 .731·· 
(MET,) (N:21) 
PALQ 
(MET,) <N:21) 
38.52 3.69 36.17 1.96 120:2.597. .772·· 
Note:* = p<.05, ** = p<.OOl 
Validity of the PALQ 
Table 2.4.I.d includes the coefficient correlation (Spearman's r) for the 4 instruments 
assessing physical activity for all participants. The P ALQ was moderately correlated 
with CSA (r=.627, p<.OOI), with the 3-DPAR(r=.554, p<.OOI) and highly correlated 
with the 4-lDRPAQ (r=.791, p<_OOI). Similar correlation was found between all 
measures involved. 
Table 2.4.1.d: Correlation matrix between the 4 instruments for all participants. 
CSA 3-DPAR 4- PALQ 
(Counts) (kcal) lDRPAQ (METs) 
(METs) 
CSA (N-33) 
-
3-DPAR (N=39) .713" 
-
4-1 DRPAQ (Cale) (N=40) .647" .422" 
-
PAL Questionnaire (N=40) .627" .554" .791" 
-
Notes: a) *p<.05 Kat *. p<.OOI 
b) Correlation matrix was based on pairwise comparisons. 
Table 2.4.1.e presents the coefficient correlation (Spearman 's r) for the 4 instruments 
recording physical activity by gender. According to these findings P ALQ was not 
significantly correlated with CSA and the 3-DP AR for the girls group. When data was 
plotted for boys the findings showed significant correlation for all 4 instruments. 
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Table 2.4.1.e: Correlations between instruments by gender. 
CSA 3DPAR 4-IDRPAQ PALQ 
(Counts) (\<cal) (METs) (METs) 
BIN-I.) G B G B G B G 
IN-IS) IN"") IN-IO) IN"" IN=I7) IN"''' IN-J7) 
CSA (N=33) - . 
- -
3DPAR (N=39) .550* .390 
- -
4-IDRPAQ (N=40) .S31' .S43' .420* .262 
-
. 
PALQ (N=40) .529* .36S .582** .412 .701** 758** 
Notes: a) *p<.05 and .* p<.OOI. 
b) Correlation matrix was based on pairwise comparisons. 
The CSA and the 3-DP AR provided a total score for each participant but they did not 
provide the possibility to group the participants in different categories of physical 
activity. Furthermore, the 4-lDRP AQ and the P ALQ use the same classification 
system and the same units of measurement. Table 2.4.l.f presents differences in 
participants classification according to their level of physical activity for these two 
instruments. 
Table 2.4.1.f: Participants classification into activity levels for the 4-lDRP AQ 
and the PALQ. 
(I) (2) (3) (4) 
Very inactive % Inactive Moderately active Active 
% % % 
)" 2" )" 2" I" 2" I" 2 
Measlment Measlment Measlment Measlment Measlment Measlment Measlment Measlment 
4-IDRPAQ 17.5% 55% 15% 12.5% 
(N=40) (N=7) 14.3% (N=22) 57.2% (N=6) 23,8% (N=5) 4.8% 
PALQ 65% 22.5% 12.5% 
(N=40) 
- -
(N=26) 71.4% (N=9) 19% (N=5) 9.5% 
According to the findings presented in Table 2.4. I.f, the P ALQ overestimates 
physical activity in relation to the results provided by the 4-lDRP AQ. Following the 
results of the P ALQ none of the participants was "very inactive" even though with the 
4-1DRPAQ 17.5% and 14.3% of the subjects were characterized as "very inactive" 
for the first and the second measurement respectively. However, the participants 
characterized according to the 4-1DRPAQ as "very inactive" and as "inactive" 
represent the 65% of the total group forthe first measurement and the 71.4% for the 
second measurement. The percentages from the P ALQ for the same activity 
categories were 67.5% and 71.5% for the first and the second measurement 
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respectively. There is therefore a high accordance between these instruments to 
identifY the subjects who are possible targets for intervention efforts. 
The profile of physical activity formed by the P ALQ for both boys and girls are 
presented in figures 2.4.I.a and 2.4.I.b. 
Physical activity profile for boys 
18% 
1% 9% 
11 Transportation 11 PA at school breaks I::J PE lesson 
Lll School sport dub I!I Sport club 11 Leisure time PA 
Figure 2.4.1.a: Allocation (%) ofthe weekly energy expenditure (METs) from 
participation in physical activities and sports for boys (P ALQ). 
Physical activity profile for girls 
35% 
I!ITransportation IIPA at school breaks OPE lesson 
Lll School sport club III Sport club III Leisure time PA 
Figure 2.4.1.b: Allocation (%) of the weekly energy expenditure (METs) from 
participation in physical activities and sports for girls (P ALQ). 
67 
Chapter 2: Project 1 The Physical Activity and Lifestyle Questionnaire 
Physical activities that took place at school and in particular, during class breaks 
account for the greatest part of weekly energy expenditure (45.4% girls and 44.7% 
boys). However, it is important to underline the very low participation for both 
genders in organized sport activities at school or at sport clubs out of school 
environment (10.4% for the girls and 17.8% for the boys of their total energy 
expenditure in physical activities). Also, only 17.5% of the total energy expenditure 
took place during free time for both genders. Statistically significant differences were 
found in physical activity scores between boys and girls for both measures (138=-2846, 
12<·05). 
Discussion 
The aim of this study was to assess the validity and reliability of the P ALQ that was 
created in order to evaluate habitual P A of the secondary school children in Greece. 
The findings of this study supported the hypothesis that the new questionnaire would 
show a satisfactory correlation with other physical activity measures and would also 
show significant intra-observer reliability as well as reproducibility. Additionally, the 
P ALQ was proven sensitive enough to record differences in P A between gender and 
repeated measurements. 
Validity study 
The validity study revealed that the P ALQ was satisfactorily correlated with the two 
other questionnaires assessing P A and the CSA accelerometer that were used as 
criterion measures in this study. The correlation with CSA accelerometer was higher 
when compared with the ones reported in other studies (Janz, 1994). However, the 
validity findings in this study suggest the CSA is not highly correlated in general with 
questionnaires, which is also supported by other studies (Kohl, Fulton and Caspersen, 
2000). The results of this study may indicate that different instruments record 
different aspects ofPA behaviour, leading to the conclusion that high correlations are 
not easily attained. This is in accordance with the finding that the highest correlation 
was between the 4-1DRP AQ and the P ALQ. These two instruments evaluate similar 
aspects ofPA and use an identical protocol for estimating personal activity scores. 
However, P ALQ had the lowest correlation with the 3-DP AR. The reason for this 
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may be that the 3-DP AR was constructed for clinical studies and its validity was 
indirectly estimated (Miller, Freedson and Kline, 1994). 
Several factors have contributed to deviations reported between the three 
questionnaires and the CSA device. These factors refer to: 
a) The activities included in each questionnaire in order to produce a personal 
activity score and to the sensitivity of each questionnaire in recording physical 
activity. For example, the three questionnaires assign different energy values for 
similar physical activities. Additionally in the P ALQ the participant is considered 
equally active during weekday and weekend days, a hypothesis that is not followed by 
the 4-1DRPAQ. CSA presents several manufacturer limitations since it cannot be 
used in activities such as swimming and cycling. This could possibly lower the 
correlation with other instruments since several of the participants were regularly 
involved in the above activities. These limitations may lead to the conclusion that the 
CSA accelerometer is not an appropriate objective criterion measure for habitual P A 
of children. 
b) The nature of units that each instrument uses. Even though the correlation 
between these instruments was based on scaling the participant's performance and not 
on the real values obtained, there were significant limitations in estimating personal 
scores with each instrument. More specifically, the energy costs of physical activities 
presented in the compendium of physical activity (Ainsworth et al., 1993) refer to 
adults and not to children. Furthermore, the 3-DP AR does not take into account the 
participant's different characteristics and at the same time it uses a gross intensity 
estimation of physical activity (Miller, Freedson and Kline, 1994). 
c) The procedure that was followed in order to estimate the intensity and the 
time of participation in physical activity and sport. Since the assessment of physical 
activity involvement includes self-perceived estimation it seems that using a 
questionnaire to collect activity data in young people may lead to an overestimation of 
physical activity from 67% up to 112% (Sallis et al., 1996). This fact may be the 
reason for differences detected between the three questionnaires since both the 
questions and scales that were used for estimating intensity and time of involvement 
in physical activities were different for each instrument. In this study the female 
participants showed greater responsibility in completing the questionnaires and using 
the CSA device and this might be the reason for increased deviation in validity that 
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was detected between the two genders. This finding needs further research since 
gender differences have not been fully investigated (Kohl, Fulton and Caspersen, 
2000). Following the findings from P ALQ and the other instruments, the male 
participants were significantly more active than the female ones. The above findings 
are in accordance with the ones provided from other studies (Armstrong, 1998; Health 
Education Authority, 1997). 
Reliability 
Even though the P ALQ provided relatively constant data, the t-test performed showed 
significant differences between the two measurements for three of the four 
instruments. These differences may be the result of differences in weather conditions 
during the two measurements. The significant environmental effect stress the 
difficulties in accurately recording P A during different seasons of the year and the 
instability that the subject's behaviour may show regarding the engagement in PA and 
sport for short periods of time (Sallis, Condon, Goggin, Roby, Kolody and Alcaraz, 
1993; Sallis, Buono, Roby, Micale and Nelson, 1993). This was evident through the 
significant deviation observed on the data obtained from the CSA when used in two 
non-consecutive weeks and from the high reliability readings that the 3-DP AR 
showed when used four days apart. In the study of Janz (1994) referring to the 
reliability of CSA in recording physical activity during three consecutive days, 
significant variance was detected in day-to-day correlation. However, another study 
produced contradictory findings when recording physical activity in children for six 
consecutive days (Janz, Witt and Mahoney, 1995). Thus it is proposed that this factor 
should be taken into consideration when the obtained PA scores are used as criterion 
of the effectiveness of intervention programs regarding the promotion of physical 
activity. 
Physical activity levels 
The majority of the participants have adopted a sedentary life style. This percentage 
may be even greater if one takes into account the fact that children tend to 
overestimate their physical activity level (Sallis et al., 1996). This finding may have 
important negative implications in the future since this behaviour is very likely to 
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continue into adulthood (Janz, Dawson and Mohoney, 1999). Student's needs should 
be studied and understood in larger groups and with the use of more accurate 
instruments in assessing PA. The study of the activity profile of the participants may 
lead to interesting conclusions and areas of intervention. For example the energy 
expenditure from regular participation in organized sport activities in and out of the 
school environment is small. In contrast with other studies (Miller, Freedson and 
Kline, 1994) subjects in this study were more active in the school environment 
whereas, participation in physical education classes and in school sport clubs had a 
small contribution to the total weekly P A. However, it is noteworthy that P A was 
mainly recorded during the breaks between classes. The improvement of school sport 
infrastructure, the increase of physical education hours and the creation of the 
appropriate conditions for participation in organized sport activities in and out of 
school may be feasible actions to deal with the problem of inactivity. The small 
percentage of physical activity recorded during free time (18%) is possibly related to 
lack ofleisure time due to a heavy schedule at school (Arabatzogloy and Antoniou, 
1994) and to the difficulty in accessing recreational facilities safely (Sallis, 1993). 
The distinctive feature ofP ALQ classifying individuals in activity levels and in the 
same time creating the profile ofP A seems to be useful in setting priorities when 
designing physical activity intervention programs. 
Limitations 
Several unpredicted problems occurred during this study. The validation procedure 
was very demanding for some of the participants. Other subjects had difficulties in 
grouping the activities when filling out the 3-DPAR. The use of CS A in this study 
revealed the difficulty of using an objective method to record PA in field studies 
(Montoye, Kemper, Saris and Washburn, 1996). A reliable evaluation ofPA requires 
continuous assessment of the behaviour for at least 4 t07 days (Janz, Witt and 
Mohoney, 1995; Trost, Pate, Freedson, Sallis and Taylor, 2000). However, some 
participants had difficulties in recalling events and significant activities in the 7-day 
recall P ALQ, whereas these activities were already recorded in the other 
questionnaires (24 hrs, 3-days recall). 
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2.4.2 Study five: Concurrent validity and reliability of the PALQ 
in elementary school students. 
The first aim of this study was to assess the convergent validity of the P ALQ in 
elementary school students; the second aim was to investigate whether this sample 
fulfilled existing UK physical activity recommendations for health. As a criterion 
measure the accelerometer CSA was chosen (Computer Science and Applications, 
CSA) (Janz, Witt and Mahoney, 1995; Sirard, Melanson, Li and Freedson, 2000; 
Bassett et al., 2000). The hypotheses of this study were that a) the PALQ will be 
significantly correlated with the accelerometer, and b) the majority of the participants 
will fulfill the existing UK recommendations for health. 
Methodology 
The validity and reliability study of the PALQ lasted four months, from February until 
May. Informed consent was obtained from the children's parents (see Appendix lc) 
and access to the school settings was permitted from the headmasters of the schools 
(see Appendix Id). This was approved by the Department of Physical Education and 
Sports Science of the Aristotle University of Thessaloniki. The good health of the 
participants was certified by the school medical cards. 
Sample 
Sixty sixth-grade pupils, from 6 different public schools participated in this study. 
However, only the data from 51 pupils (23 boys and 28 girls) were used to the analysis. 
Three students didn't follow accurately the protocol of the research, two didn't use the 
CSA correctly, and in four cases the recording was cancelled due to illness. The method 
of random numbers was used for the selection of the students who had to meet the 
following criteria: 
• Age of 11 years old (SD±6 months). 
• Pupils without physical disadvantage or health problems which could limit 
their participation in physical activities and sports. 
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• Children of immigrants were excluded because the different culture is 
related to the involvement in physical activity and sport (Sallis and Owen, 
1999). 
• Pupils with Body Mass Index (BMI) higher than 27 were also excluded. 
Instrumentation 
The concurrent validity ofP ALQ was examined using as criterion measure the 
accelerometer CSA (Computer Science and Applications Inc. 7164, Shalimar, 
Florida). The CSA was chosen as an objective PA measure for the following reasons: 
1. Its validity and reliability has been proved in measurements of children's PA 
(aged from 7-17 years old) both in field and laboratory conditions (Janz, 1994; 
Janz, Witt and Mohoney, 1995; Ekelund et al., 2001). Furthermore, the CSA 
has been used as criterion measure of concurrent validity of self-reports in 
some other studies (Janz and Mahoney, 1997). 
2. The CSA is easily adjusted to the subject's body without disturbing the normal 
human movement. It offers also the possibility of recording P A for several 
days without being removed from the subject's body in order to transmit or 
save the data. 
3. The CSA can be controlled quickly and effectively in field conditions so the 
problems of losing the data due to dysfunction of the device are minimal. 
4. The appearance and the construction of the C SA do not attract the attention of 
the child in order to examine closely and, consequently, to influence the 
quality of recording of the data or to reprogram it. 
5. The CSA has the feature to be programmed for recording in certain periods of 
time and in certain dates. By this way it is possible to record PA in specific 
time intervals, that is, before school, during the school and after school for 
each day separately. 
6. Finally, the CSA has the feature to assess different dimensions ofP A, for 
example, frequency, duration and intensity of the activity episodes, by giving 
simultaneously the time sequence of recording. So, quality and quantity 
characteristics ofPA are recorded at the same time, which are especially 
important for the subject's classification into activity categories or levels. 
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Procedure 
The measurement with the CSA lasted four continuous days for every subject in order 
to obtain a reliable estimation ofPA during the school days and the weekends (Janz, 
Witt and Mahoney, 1995; Trost et al., 2000). Overall, the PA of240 days was 
monitored by the CSA for the total of the sample. The data from 204 days were used 
with a mean daily recording of900 minutes (±25 minutes). The days of recording were 
a) Thursday, Friday, Saturday and Sunday, or b) Saturday, Sunday, Monday and 
Tuesday. Data were not collected during the days of bank holidays and also during the 
days when conditions which could affect the participants' activity occurred (e.g. school 
excursions) and finally, during extreme weather conditions. All the measurements and 
the interviews took place in the school environment. Subjects were encouraged to 
perform their usual daily PA inside and outside of the school. 
Seven (7) CSA devices were used to assess the P A of a respective number of pupils 
every week (3-4 boys and 3-4 girls). Before the beginning of the study the 7 devices 
were checked for their reliability from the manufacturing company and new batteries 
were placed in all of them. The interior watches of the CSA were adjusted according to 
each case to a certain time and date of the beginning of recording the PA. This time was 
corresponding accurately to the time of the computer where the storing of the data was 
taking place and to the time of daily school breaks in order to accurately focus on the 
duration of the breaks. 
The watch of the computer in which the CSA was adjusted and the watch of each 
supervisor of the school of the participants who wore the CSA, were regulated for every 
measurement to a minute accuracy. At the same time, the responsible supervisors of 
each school were informed in order to keep accurate breaks (10 minutes for each break). 
The watches were adjusted according to the National Time Operator Service in order to 
achieve precise time measure. Through these actions an accurate timing of the physical 
activity of the subjects was achieved during the school time and especially during the 
breaks and the physical education lesson. 
Two days before the start of the measurement, a meeting took place with the 
participants and their parents in order: a) to give detailed guidelines for the use of the 
CSA, and b) to train both parents and children about the right use and adjustment of the 
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device on the body. At the same time the use of the device was displayed and explained 
and answers were given to the parents regarding their children's safety and other 
technical details (e.g. radiation, influence in P A and performance at school etc). In this 
meeting the individual tag of each participant was completed with the demographic 
characteristics and the body measurements. 
After being adjusted, the 7 CSA were given to the participants one day before the start 
of the measurement. The researcher called the participants every morning and reminded 
them to adjust the belt with the CSA device according to the instructions. The 
researcher called also at the end of each day at 22.00-22:30 to ask if something urgent 
had forced the participants to take the device off. 
The CSA was placed in a special case adjusted to an elastic belt at the right side of the 
participant's waist. By this way, the stability of the device and the easy removal was 
secured. The CSA's correct placing was checked in a daily basis by the researcher. The 
recording of the PA was taking place minute by minute for 24 hours a day for 4 
consecutive days, two of which were weekdays and the other two were weekend days. 
During the weekdays (school days) there was at least one hour of participation by the 
participant to the school physical education lesson. The participant's P A was analysed 
minute by minute from 7:00 in the morning to 22:00 in the evening. The device was 
taken off from the participant's waist after 22:00 in the evening and was adjusted again 
in the morning at about 7:00 after the daily reminding through the telephone by the 
researcher. The CSA batteries were checked before each measurement. The daily 
communication with the participant's parents and teachers of physical education in the 
schools helped the researcher to form a representative picture of the children's habitual 
PA. 
During the measurements the weather conditions were recorded daily (temperature, 
sunshine, extreme weather conditions) according to the weather forecast of the National 
Meteorological Service for Thessaloniki. This led to the recording of the typical P A for 
the season, as the season is related to the level of the children's PA. Consequently, the 
days with extreme weather conditions were not concluded. When the four days ofP A 
monitoring were completed, the devices were collected and the data were transmitted to 
a PC. After that, there was a control of the data: a) if the participants were regularly 
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wearing the devices during the measurements, b) if there were negative numbers 
indicating wrong placement of the CSA. 
Assessment of physical activity 
Accelerometry-derived variables of<1952 movement counts·min-I, 1953-5724 
movement counts·min-I, >5725 movement counts·min-I were used to operationally 
define light (less than 2.99 METs), moderate (3.0 to 5.99 METs) and vigorous activity 
respectively (greater than 6.0 METs) (Computer Science and Applications, 7164 model, 
Shalimar). 
Average movement counts.day"l from the CSA and the kcals.kg,l.day"l values from the 
P ALQ were used as summary variables to quantify a) overall PA per day, b) PA at 
school, c) P A after school, and d) PAin specific occasions (during physical education 
lesson and during school breaks). Physical activity in these variables was defined: 
• For the CSA as the sum of I-min movement counts divided by the number of 
monitored minutes. For example, the average PA during school breaks was the 
quotient of the P A counts which recorded during 6 different breaks by the number 
of monitored minutes, namely 60 minutes (6 breaks oflO minutes each). 
• For the P ALQ as kcaI.kg,l.day"1 values which was derived according to the scoring 
procedure of the questionnaire taking into consideration the reported intensity, 
time of participation and type/purpose of the activity. 
Anthropometric Measures 
Body mass was measured to the nearest 0.1 kg (Seca Beam Balance 710) with 
participants dressed in minimal clothing and height to the nearest 0.1 cm (Seca 
Stadiometer 208). 
Validity and reliability procedure 
The day after the completion of the recording ofPA with the accelerometer, the 7 
participants completed the PALQ, under the supervision of the researcher. The 
reliability of the P ALQ was tested with repeated measurements during one week 
period (test-retest reliability). 
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Management of the data - Variables 
The data were analyzed with the statistical program SPSSIPC+ (version 10.0). Prior to 
the statistical analysis the original values obtained from the CSA were summarized 
using the Excel for Windows programme. Descriptive statistics were performed for 
weight, height, questionnaire data, and the accelerometer-derived measures ofP A. For 
all dependent variables normal distribution was established. 
Between-gender comparisons on dependent variables were evaluated using 
independent Student's t-tests. Homogeneity of variance between grouped data was 
established using Levene's test. Analysis of variance (ANOVA) repeated measures 
method was used to determine if significant gender mean differences existed for 
activity variables between weekdays and weekend. Homogeneity of variance between 
grouped data on the 4 days was examined using Mauchly's test of sphericity. 
Pearson's correlation coefficient was used to examine a) the bivariate association 
between the test-retest administrations of the questionnaire, and b) the association 
between the CSA and P ALQ after transforming the original values obtained in z-
scores. Finally, Spearman's coefficient correlation was used to examine the bivariate 
association of the participants ranking in those instruments. Statistical significance 
was set at p<. OS level. 
Results 
Descriptive data 
Table 2.4.2.a presents descriptive data by gender. 
Table 2.4.2a: Means (M) and standard deviation (SD) of the body measurements 
Weight Height BMl* 
Mean (Kg) SD Mean (cm) SD Mean SD 
Boys (n=23) 49.83 11.62 150.48 7.39 21.96 4.68 
Girls (n=28) 47.69 7.80 152.59 6.46 20.38 2.6 
Total (n=SI) 48.73 9.79 151.56 6.93 21.15 3.8 
*B MI=Th B In ex was calculated based on the e uati n Ba wei hI Ihei hi m. e odyMass d q 0 dy g (Kg) g (Ji! 
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Tables 2.4.2.b and 2.4.2.c present descriptive data of the participants' performance to 
the two P A measures during different activities and days of the week. According to 
the CSA, boys seem to be more active than girls in every activity in and out of 
school, both for the weekdays and the weekend. However, P ALQ presents a different 
picture. 
Table 2.4.2.b: Descriptive data ofPA based on the CSA (counts.day·l) by gender 
Boys (n-23) Girls (n-28) Total (n-51) 
Mean SO Mean SO Mean 
Physical Education Lesson 
(Mean counts of a typical PE 107852 38672.9 72956.2 43008.4 88693.8 
.. lesson) 
• § 
PA during school breaks 68239.4 29500.7 40369.9 14345.6 52938.5 0 
•• ~ 
• PA at school (excluded PE 
'0 174952 58449 131568.4 59444.7 151133.5 0 
'" 
lesson and PA during breaks) 0 
• 
.. 
~ Total ofPAat school 286332.4 77655.9 201120.7 66740.7 239549.5 
PA after school 306281.6 162261 262518.6 78770.4 282254.9 
Mean daily PA (weekdays)* 611206.5 209378.6 475657.3 140431.5 536787.3 
PA during the III day of 
619092 281161.5 483500.4 162106 544649.5 
monitoring 
PA during the 2na day of 
603321 192683 467814.3 158637.8 528925.1 
monitoring 
Total PA for the weekend 
543141.2 214785.2 366058 179094.7 436899.4 (Saturday and Sunday) 
'l! 
~ PA during Saturday 570534.9 245847 418700.3 209172.8 487174.7 
• ~ 
.. 
~ PA during Sunday 475747.5 259161.3 286852.4 136052 372040.4 
• The activity values for the weekdays represent the mean value of counts for the two days of 
recording. 
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Table 2.4.2.c: Descriptive data ofPA based on the PALQ (in kcals.kg-l.day'I). 
Boys Girls Total 
(n=23) (n=28) (n=51) 
Mean SO Mean SO Mean SO 
PA from active transportation 0.91 0.41 1.14 0.56 1.04 0.5 
PA from participation in 0.80 0.14 0.84 8.09 0.82 0.12 school PE lesson 
P A at school breaks 4.24 2 3.89 2.1 4.2 2.07 
PA from participation at 0.28 0.46 0.0 0.0 0.12 0.34 school sport club 
PA from participation is 
organized sport clubs outside 1.27 1.93 0.75 2.2 0.99 2.08 
of school 
PA from participation in 
privet sport 0.14 0.67 0.36 0.8 0.26 0.74 
clubs/gyms/fitness centers 
Leisure time PA (after 2.76 2.57 1.55 1.37 2.09 2.07 school) 
PA total· 10.84 4.1 8.55 4.27 9.59 4.33 
.. 
, The total PA did not mclude activities With energy cost <3 METs (e.g. sleep, readmg, Video-games) 
Reliability and validity of the measures 
The reliability among repeated measures (test - retest) during one week period for the 
PALQ was r=0.78 (Jl<.OI). On table 2.4.2.d the coefficient correlation between CSA 
and PALQ by gender is presented. 
Table 2.4.2.d: Correlation between CSA and PALQ. 
Boys (n=23) Girls (n=28) Total (n=51) 
PALQ PALQ PALQ 
Pearson Speannan Pearson Spearman Pearson Speannan 
CSA 0.245 0.422 0.503" 0.594" 0.441" 0.562" 
Notes: a)' p<.05 and "p<.OOI (2-talied) 
b) Correlation matrix was based on pairwise comparisons. 
c) The correlation coefficient Pearson derived after transforming the original values in Z 
scores 
From the values presented on table 2.4.2.d it seems that the PALQ and the CSA are 
correlated moderately. Higher correlations are achieved when the subjects' ranking to 
the two measures (Spearman) is compared and not when the absolute performances to 
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these (z-scores) are compared. With regard to the gender, the two measures present 
different correlation. It is important to note that for the boys the correlation is not 
statistically significant. 
Assessment ofPA 
Accelerometer (CSA) 
Figure 2.4.2.a presented the total PA for each ofthe 4 days monitored by the CSA. It 
seems that this sample is more active during the weekdays than during the weekend. 
In particular, during Sunday children are less active in comparison to the other days. 
Analysis of variance with repeated measures (ANOVA) had shown statistically 
significant main effects of the gender and the day of the measure. Especially on 
Sunday, the sample was statistically less active than during the other days 
(Fl.49=11.746, 12<.001, Greenhous e-Geisser=0.798). 
700000 
600000 
500000 
400000 
300000 
200000 
100000 
o 
PA during the 4 days of monitoring 
PA-Weekday 1 PA-Weekday 2 PA-Saturday PA-Sunday 
I III Boys III Girls 0 Total I 
Figure 2.4.2.a: P.A. levels ( counts) during the four days of monitoring. 
The boys were statistically significant more active than the girls (Fl.49=15.82, 12<.001) 
with regards to the total P A level, the P A level during the weekdays and the weekend 
(see table 2.4.2.e). 
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Table 2.4.2.e: Gender Comparison in different dimensions ofP.A. according to 
CSA (t-test for independent samples). 
t .!'. 
School PE lesson 1(49)-3.016 12<.05 
P A at school breaks 1(49)=4.411 12<·001 
P A at school (excluded PE lesson and P A during 1(49)-2.613 12<·05 
breaks) 
Total ofPA at school 1(49)=4.215 12<.001 
P A after school No statistical significant difference 
Mean daily P A for the weekdays 1(49)=2.756 12<·05 
Total PA for the weekend (Saturday and Sunday) 1(49)-2.849 12<·05 
P A during Saturday 1(49)=2.383 12<·05 
P A during Sunday 1{49r3.341 12<.05 
In table 2.4.2.fthe profile of the PA of the sample during a typical school day is 
presented as it was formed by the CSA readings in different activities. The numbers 
present the contribution (%) of each activity to the total score (counts). It must be 
noticed that for the school physical education lesson (which for the sample is two 
hours per week) the percentage represents the quotient of the energy expenditure of 
the two hours allocated to the 5 school days of the week. 
Table 2.4.2.f: Profile of sample's P.A. based on CSA recording (counts %). 
Boys (n=23) Girls (n=28) Total (n=51 L 
PA at school breaks 13.4% 10.5% 11.86% 
PA at school PE lesson 8% 6.1% 6.8% 
PA at school (excluded PE 28.62% 27.6% 28.15% lesson and PA during breaks) 
P A after school 50% 55.19% 52.5% 
Total PA 100% 100% 100% 
It seems that a large part of the pupils' total physical activity is accumulated to the 
school environment (see also figure 2.4.2.c). Specifically, according to the CSA, it 
seems that 50% of the boys' PA and the 45% of the girls' PA is accumulated while 
they are at school. It is remarkable that the free and without supervision playing 
during the breaks, is the basic source of activity for the pupils of this age. For the 
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whole sample the physical activity during the breaks contributes more than the 
participation in any other form of organized exercise inside the school. It must also be 
mentioned that the high rate of the P A (28.62% for the boys and 27. 6%for the girls) 
derives from activities during the teaching of other subjects, beyond the PE lesson. 
In table 2.4.2.g the mean time of the sample's participation in various intensity 
activity levels for the two weekdays of recording is presented. It is worth to be 
mentioned the very low involvement of children in P A at moderate - to - vigorous 
intensities during the school physical education lesson as well as in the time period 
after school. 
Table 2.4.2.g: Mean time (min) of the participation in PA of various intensity levels 
for the weekdays according to CSA. 
Total (n 51) Boys (n-23) Girls (n 28) 
Mean SD Mean SD Mean SD 
~ LightPA 29.24 9.35 26.43 10.56 31.54 7.67 ~ 0: 
"0 -0 ModeratePA 12.02 9 16.09 10.17 8.68 6.29 o "' 0 .8~ 
-= <.) <..>- VigorousPA 2.20 3.46 1.82 2.85 2.5 3.9 [/) 
'" 
~ 
~ 
LightPA 48.3 6.85 44.13 7.47 51.7 3.82 
.;; g~ ModeratePA 9.04 6.08 12.76 6.44 6.0 3.64 '.p 
< ""~ VigorousPA 0.64 0.6 I 1.2 0.34 0.47 cJlA:! 
ca 
<.) LightPA 307.63 25.46 294.37 20.32 318.53 24.31 
'0; ~] E ModeratePA 46.53 22.25 60.45 18.57 35.08 18.3 
~ 3<..> 0'" 
VigorousPA 4.46 4.87 3.68 f-<'a 4.1 5.41 3.3 
.... 
LightPA 475.65 53.72 456.8 64.55 491.14 37.4 
~ c: 
..8 ModeratePA 35.67 26.36 41.04 29.62 31.26 22.96 
P': <..> 
'" Vigorous PA 3.83 7.31 5.54 9.51 2.42 4.54 
In figure 2.4.2.b the mean time of the participation in PA in the three intensity 
categories is presented for the whole sample and according to gender during the 
weekdays. Boys participate statistically significantly in more moderate PA 
(t1.49=3.315, n<.05) than girls. 
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Figure 2.4.2.h: The time of participation of the sample in P A according to the 
intensity of activity (weekdays). 
In figure 2.4.2.c the participation time in moderate/vigorous P.A. in school and after 
school for both genders is presented. It is obvious that the two genders participate 
more in moderate/vigorous PAin the school environment than after school. However, 
from this figure it is obvious that the involvement in vigorous PA for both genders is 
remarkably Iow in school environment as well as out of school. 
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Figure 2.4.2.c: Participation time in moderate and vigorous PAin school 
environment and after school by gender. 
From table 2.4.2.h it seems that 91 % of the boys and 50% of the girls meet the first 
P.A. recommendation for health. It is important to notice that 56% of the boys meet 
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the first PA recommendation for health only from their activity during school hours. 
In addition, 26.1 % of the boys become so intensively active during their free time that 
they can meet the first recommendation. The percentage is lower for girls. 
Table 2.4.2.h: Percentage of the sample (%) that met the first UK recommendation of 
P A for health (according to CSA) in the school environment and after school 
(weekday). 
Total (n=51) Boys (n=23) Girls (n=28) 
>60min >60min >60min 
At school environment 35.3% 56.5% 17.9% 
After school 17.6% 26.1% 10.7% 
Total of the weekdays 68.6% 91.3% 50% 
The Physical Activity and Lifestyle Questionnaire 
In table 2.4.2.i the classification of the sample into activity categories based on their 
answers in P ALQ is presented. 
Table 2.4.2.i: Classification of the sample (%) in PA categories based on PALQ. 
Boys Girls Total 
(n=23) (n=28) (n=51) 
A) Very inactive -- -- --
B) Inactive 18.2 51.9 36.7 
C) Moderately active 40.9 33.3 36.7 
D) Active 40.9 14.8 26.5 
Similar to CSA, the P ALQ identified the same participants' rates (in both genders) to 
the category of those did not meet the UK PA recommendations for health (the 
inactive). However, the P ALQ gives a different picture for a large number of 
participants who were classified as moderately active. 
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The comparison between the two genders in different dimensions of their physical 
activity according to the P ALQ (T -test for independent samples) had shown 
statistically significant differences only to the P A during the free time (1=2.146, 
p<.05) and to the participation to organized sports in school (1=3.168, g<.05). In 
contrast with the CSA findings, in the P ALQ, boys answered that they performed 
more PA during the weekend than the week days (ll2=-2.947, g<.05). The girls 
considered themselves to be as active during the weekend as during the weekdays. 
In table 2.4.2.j the PA profile of the sample is presented as it is formed by the answers 
in the P ALQ. The numbers express the contribution (%) of each activity dimension in 
the total score of the interviewee (kcal.kg·l.day"l). 
Table 2.4.2.j: Profile ofPA of the sample based on their answers in PALQ (%). 
Boys (n=23) Girls (n=28 ) Total (n=51 ) 
Physical activity ..... Mean% SO Mean% SO Mean% SO 
... from active transportation 10 7.3 15 7.3 12.8 7.7 
... at school breaks 45.3 17.3 45.9 15.6 45.6 16.2 
... from participation in PE lesson 8.4 3.7 11.9 5.5 10.4 5 
... from participation in school 2.6 4 0.0 0.0 1.1 2.9 
sport club 
... from participation in private 1.7 3.5 3.5 8.3 2.3 6.7 
sport clubs/fitness centers/gyms 
... from participation in organized 8.8 12.9 5.4 14.4 6.9 13.8 
sport clubs after school 
... during free time after school 24 15.9 18.1 14.4 20.8 15.2 
Total 100% 100% 100% 
According to the PALQ, the 57% of the sample's activity is accumulated in the school 
environment. However, comparing the values presented on tables 2.4.2.f and 2.4.2,j, it 
becomes obvious that the two measures present a different P A profile of the 
participants. It is important to notice that both measures indicated that the schools in 
Greece are the most promising places to activate the children. 
Discussion 
The purpose of this study was to examine the reliability and the concurrent validity of 
the P ALQ in a sample of elementary school students and to investigate whether this 
sample fulfilled existing UK physical activity recommendations for health (Cavill, 
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Biddle and SaIIis, 2001}. The results supported the hypothesis that the PALQ could be 
significantly correlated to the accelerometer CSA and could demonstrate high test-
retest reliability. These findings indicate that P ALQ is a valid and reliable measure for 
the assessment ofPA in elementary school children. In addition, the findings show 
that a large part of this sample fulfilled the PA recommendations for health; however, 
the two measures presented a different picture of their physical activity. 
Reliability and Validity 
The test-retest reliability of the PALQ was acceptable as the participation to PA is not 
a stable behaviour (Janz, 1994). The correlation coefficient was similar to the one 
reported for children of the secondary school (r=.78, p<.OOI). The PALQ was 
moderately correlated to the CSA in comparison with the correlation reported with 
secondary school students in study 4. The correlation between the two measures was 
higher compared to the ranking of the participants (Spearman correlation) than the 
absolute values obtained (pearson correlation). The correlation is the same as other 
findings (Janz, Witt and Mohoney, 1995) confirming Kohl's et al. (2000) opinion that 
the CSA generally, is not highly correlated to PA questionnaires. However, recent 
studies showed that CSA provides an accurate estimation of children's P A levels 
(Ekelund et aI., 2001; Welk, Blair, Wood, Jones and Thompson, 2000). Consequently, 
its moderate correlation with the PALQ it possibly shows the weakness of the PALQ 
to be used as an objective method of children's PA assessment alone. 
A critical inspection of the findings can explain, partially the factors that contributed 
to the moderate correlation between the two measures. These factors are related to: 
1. The activities that are assessed for the extraction of the individual's score in each 
particular measure and the sensitivity of those in recording P A. Although, using 
questionnaires, it has been noticed that young people generally, overestimate their 
PAin relation to the objective methods of assessment (SaIIis et al., 1996) this was 
not confirmed in the current study. The two measures detected similar percentage 
of the inactive participants however, the accelerometer classified more 
participants to the active category than the questionnaire did. The possible reasons 
could be: 
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o a) A number of daily activities that were classified in the questionnaire as 
low energy expenditure «3METs) (as for example, the activities done 
when children stay in the house and a number of activities in the school 
environment) showed that the participants and especially the boys, were 
much more active (for example, in a face-to-face discussion many of the 
boys said that when they stayed in the house they spent a lot of time 
wrestling with their brothers). This is one explanation why the two 
measures are not correlated regarding the boys. 
o b) The CSA was pre-programmed to record minute by minute the subject's 
P A, while, the P ALQ collected information for certain activities. So, the 
questionnaire failed to record a number of habitual activities that are 
performed by children in their daily life; however, these activities 
contribute to a large extent to the everyday activity of the child (e.g. 
playing intensively at home). Additionally, it must be considered that the 
more diffused, unorganized, and spontaneous the activity is, the more 
difficult it is to recaIl; this type of activity pattern is typical for children 
(Morrow and Freedson, 1994). 
2. An error related to the estimation of time and intensity ofPA. In the PALQ the 
questions that assessed the duration of the activity asked about participation in P A 
at least for 20 minutes. However, children's PA patterns may be best described by 
short bursts of activity rather than bouts of a given duration or intensity (Bailay et 
al., 1995; Morrow and Freedson, 1994). It may be that the PALQ is moderately 
correlated with the CSA because of this lack of sensitivity to periods of activity 
less than 20 minutes. Additionally, the intensity of certain activities in the P ALQ 
was approximately valued. For example it was supposed that in the school 
physical education lesson students would exercise themselves for at least 30 
minutes in moderate intensity (6.0 METs). The CSA recording the participants in 
15 different physical education lessons showed that the participation mean in 
moderate/vigorous PA didn't exceed 18 minutes for boys and 11 minutes for girls 
(see Table 2.4.2.g). In addition, evidence suggests that when self-reports are used 
in P A surveys, they may be less accurate in assessing light to moderate intensity 
activities than more vigorous pursuits (Welk, Thomson, Galpher and Dunn, 1997). 
Batty (1998) claims that this may be related to the increased difficulty of children 
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on recalling less intense, habitual activities (like walking) spread throughout the 
day, compared with structured bouts of vigorous exercise (e.g. jogging, swimming 
etc). 
3. The cognitive development of the children. In this study it is not known if the 
subj ects had the cognitive development needed to recognize the 20-min time 
length measured in the P ALQ and to recall accurately this information in one 
week period (pALQ is a 7-day recall instrument) (see finding of the study 2, 
Section 2.3.2). 
Finally, some manufactured limitations of the CSA, which are related to the accuracy 
of the measurement of PAin children, should be mentioned. The CSA activity 
monitor is a uni-axial activity accelerometer measuring accelerations in the vertical 
axis. Egelund and co-workers (2001) claim that it is unlikely that a uni-axial 
accelerometer detects all human movement. In addition, much of the error is due to 
the inability of a waist-attached accelerometer to detect arm movements, as well as 
activity accumulated in pushing or lifting objects, carrying one's body weight uphill, 
and stair climbing. Also, the CSA cannot be used for swimming or other water sports, 
and it is less accurate in detecting very popular activities to children like bicycling, 
skating or roller (Hendelman, Miller,Baggett, Debold and Freedson, 2000). Therefore, 
it is possible in the present study that the children were actually more active since 
many boys reported that they were regularly involved during their leisure time in 
physical activity using bicycle, roller or skate. 
Physical Activity Levels 
The most important finding of this study was that a large part of this sample met the 
first PA recommendation for the health, which is participation for at least one hour 
per day in moderate intensity PA (Cavill, Biddle and Sallis, 2001). However, the large 
number of the girls who don't meet this recommendation shows that girls from the 
very young age are already a target-group for intervention programmes. 
The results showed that the girls are less active than the boys. Contrary to the findings 
of other studies which used objective methods ofPA assessment [as for example the 
recent study ofSleap and Tolfrey (2001) who used a continuous recording ofPA by 
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heart rate monitors (polar Sport Tester, PE4000) and the study of Janz, Witt and 
Mohoney (1995) who used the accelerometer CSA] in this study the boys 
accumulated significantly more moderate/vigorous P A than girls did. 
The results showed that about 50% of the sample's PA was recorded at school 
environment; important also is that 56.5% of the boys and 17.9% of the girls met the 
first P A recommendation by activating themselves at school. However, this activity 
occurs mainly through participation in free playing and not through the PE lessons or 
the participation in organized school sport clubs. It is remarkable that the participation 
in physical education lesson contributed only to the 6.8% of the total PA of the 
sample which occurred in the school environment, while the corresponding amount in 
the CATCH study (Child and Adolescent Trial for Cardiovascular Health) was 50% 
(McKenzie, Strikmiller et al., 2000). Also the PE lesson, which is for most students 
the only supervised physical activity in Greece, activates the children in moderate to 
vigorous intensities for a limited time concerning data from other countries 
(Fairclough and Stratton, 2002). 
Although the school in our country is the basic environment of activating young 
people, the evidence has shown that it offers no opportunities for participation in 
organized forms of exercise. Thus, it is possible that the pupils' P A level at school 
will be significantly increased if: a) a number of attractive sport programs were 
established, b) the infrastructure for safe free play and sports were improved, and c) 
an increase to the hours of the physical education lesson was desirable. These 
suggestions are in agreement with those of other researchers (McKenzie, Marshall, 
Sallis and Conway, 2000; Cavill, Biddle and Sallis, 2001). 
The results showed that the children do not get involved in vigorous activities after 
school. This happens probably due to their increased academic obligations and due to 
the poor environmental infrastructure for physical activity and sports. This point is 
supported by the fact that during the weekend children are involved in more sedentary 
pursuits that active play. This fact possibly indicates the safety problems that children 
face in cities. Besides the fact that, internationally, extensive differences in P A 
between weekdays and weekends were not studied (Sallis, Prochaska and Taylor, 
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2000), the findings of this study are in contrast with previous studies (Shephard, 
Jequier, Lavallee, LaBarra and Rajic, 1980). 
In the present study, a few participants met the second PA recommendation for health 
(that is participation in PA at least twice a week, which increases and sustains the 
muscle strength, the flexibility and the bones' health). It is remarkable that after 
school, the boys accumulate daily only 5.54 minutes of vigorous PA on average, 
while only 2.42 minutes by girls. As it was stressed from the profile ofP ALQ, this 
could be explained by the fact that very few participants, and especially girls, were 
involved regularly in organized sports clubs outside the school. This is in accordance 
with research findings which support the view that children rarely get involved 
voluntarily in vigorous activity for prolonged periods of time (Bailey, Olson, Pepper, 
Porstasz, Barstow and Cooper, 1995; Morrow and Freedson, 1994). 
Furthermore, students were involved in moderate/vigorous activity for only 30% of 
the time of the school physical education lesson. This finding underlines: a) the need 
for a critical examination of the aims and the content of the PE lesson; this fact is also 
supported by the instructions of Healthy People 2010 for daily participation in PE 
classes which activates the pupils for at least 50% of the lesson time (USDHHS, 
2000a), and b) the need for linkage of the school with organized sports and health 
constitutions. In addition, the profile ofPA of the sample may indicate that there are 
limited possibilities for the students who have been characterized as "active" to 
remain active in adulthood since their PAis occasional and not the outcome of 
voluntary participation in organized sports (Vanreusel et al., 1997). 
The above findings support the general recommendations for applying ecological 
models for P A promotion in the school environment (McKenzie, 2001) and in the 
community (CDC, 1997; Vilhjalmssona and Thorolfur, 1998). Special emphasis must 
be given to the girls' attraction to organized forms of exercise in and out of school 
(Faucette, Sallis, McKenzie, Alcaraz, Kolody and Nugent, 1995; McKenzie, Marshall, 
Sallis and Conway, 2000). 
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Advantages and disadvantages of the two measures 
A number of advantages and disadvantages were emerged with regard to the measures 
involved. The accuracy in PA assessment of the accelerometer was compromised up 
to a point because it was proved to be obtrusive for the participants. Furthermore, the 
daily supervision by the researchers for the control of its correct placing was 
significantly time-consuming, a fact that makes the use of the accelerometer 
problematic, when large samples are to be assessed. At the same time, the activity 
information provided from the CSA was limited in terms of the type and the 
conditions under which it had been carried out. 
The low cost, the easy data collection and the multidimensional P A information 
provided by the P ALQ should be balanced by its low accuracy on the information 
provided. Taking into consideration therefore, the characteristics of the two measures, 
it seems that for the studies in which high accuracy is required, more accurate 
information is collected by the accelerometer. On the other hand, the P ALQ offers 
valuable information about the type and the conditions of the physical activity; this 
information is important for designing effective intervention programs targeting 
specific needs. 
Limitations and future research 
The findings of this research refer to the P A level of students living in an urban area 
during spring. For a more complete and representative picture of the PA level of 
Greek students, additional studies in larger samples and in different seasons should be 
conducted. 
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2.5.0 Summary and Conclusions 
The major aim of this project was to design a self-report measure ofPA specifically 
for use with young people in Greece which addressed some of the problems 
associated with current measures. The five studies described in this chapter aimed to 
develop and to evaluate the Physical Activity and Lifestyle Questionnaire in order to 
be a valid and applicable instrument ofPA assessment of Greek young people. The 
findings from the two validation studies are encouraging and indicate that the P ALQ 
could be a valid assessment ofPA for the population for which it has been designed. 
Considering the validity and reliability correlation coefficients found in these studies, 
it seems that the P ALQ is capable of attaining reliable and valid reports from children 
of 11 + years. Furthermore, the physical activity profile which is an innovation of this 
self-report appears to be useful in providing additional information of the PA 
behaviour of children. 
Despite the encouraging evidence of the validity of the P ALQ, this study revealed the 
limitations of developing an instrument that would overcome the problems commonly 
encountered in assessing P A with self-reports. These limitations are related mainly to 
the recalling process of the interviewees and the definition of the desired variables. 
The findings of the second study presented in this chapter indicated that interviewees 
have difficulty in recalling time and intensity of past P A episodes accurately; this 
indicates that self-report measures may be ineffective in providing accurate 
information regarding the time and intensity ofP A. Therefore, P ALQ should be 
considered with some degree of caution when used to quantify P A (in terms of time or 
energy expenditure), to evaluate the effectiveness of intervention efforts, to assess 
changes in PA over time and to identify behavioral correlates ofP A. 
The problem with the definition of the desired variables influenced a) the formulation 
of specific questions of the P ALQ (for example, 20 minutes of continuous activity, or 
'huff and puff' activity), b) the degree of association between the P ALQ and the 
accelerometer, and c) the evaluation of the PA levels of the participants. Based on the 
finding of these studies a number of issues must be clarified in the future. Firstly, it is 
necessary to consider the intensity ofPA that might be beneficial to health. Sleap and 
Tolfrey (2001) stated that the definition of moderate-intensity PA as "activity usually 
92 
Chapter 2: Project I The Physical Activity and Lifestyle Ouestionnaire 
equivalent to brisk walking, which might be expected to leave the participant feeling 
warm and slightly out of breath" (REA, 1998) seems to be too broad and leaves 
uncertainty about the precise meaning of the term. This uncertainty is further reflected 
in the P ALQ' s questions with regard to the intensity estimation because' huff and 
puff' activity covers a wide range of intensities which probably result in different 
health and fitness outcomes. 
A second issue relates to various interpretations of the results depending on whether 
assessments are based on intermittent, accumulated P A, or sustained periods ofP A. 
The P ALQ requires information regarding continuous activity that lasts at least for 20 
minutes. The original data obtained from the accelerometer, in both studies, indicated 
than children are only rarely involved in sustained periods of moderate/vigorous 
intensity PA and exhibit a wide range ofPA levels. However, the health value of short 
bursts ofPA has been presented in a relatively small number of studies in adults 
(Murfphy and Hardman, 1998). It is possible therefore, that the shift from sustained to 
accumulated PAin recent recommendations for young people is not underpinned by a 
solid base of scientific evidence (Sleap and Tolfrey, 2001; Twisk, 2001). Obviously, 
the clarification of these issues in the future will contribute to the creation of more 
reliable self-report measures. 
2.5.1 What we know and what we need to know 
The "Physical Activity and Lifestyle Ouestionnaire" 
We know ........ . 
o It is valid and reliable measure of assessing PAin children 11 + years old. 
What we need to know ... ..... . 
o Its concurrent validity should be examined with other more advanced 
measures in assessing P A (e.g. doubly labeled water and/or the Tritrac) 
(Bratteby, Sandhagen and Samuelson, 1997; Matthews and Freedson, 
1995). 
o Reliability and validity evidence should be provided for the separate 
sections ofP ALQ in representative samples of different age groups, from 
urban and rural areas of the country (pratt, Macera, and Blanton, 1999). 
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The physical activity level of the Greek students 
Weknow ........ . 
D The boys in all ages are more active than girls. 
D Physical activity decreases dramatically as children get older, especially 
for the girls in comparison with other international data. Consequently, a 
large part of primary and secondary school children do not meet the 
current P A recommendations for health. 
D Girls represent a high priority group for intervention, even from the 
primary school years. 
D The school" in Greece is the setting in which young people accumulate the 
larger part of their daily PA. However, schools provide limited 
opportunities for participation in organised sport activities. 
D Physical education lesson in Greece provides limited opportunities to 
students of involvement in moderate to vigorous P A. 
D Children, and particularly girls, are less involved in P A and organized 
sports during leisure time after school. The very low participation rates in 
organized sport activities, in and out of school, resulted in minimum 
involvement in vigorous activity. It therefore appears that children rarely 
undertake sustained periods of strenuous activity voluntarily. 
o PA is decreasing dramatically during weekends for both genders. 
D Greek children have minimum involvement in organized sports which 
decreases the possibility of them becoming active adults. 
What we need to know ... ..... . 
D The P A level of Greek children based on larger and more representative 
samples from different ages. 
D The determinants ofPA that promote or inhibit the active lifestyle and the 
participation in organised sport activities, especially for girls. 
2.5.2 Implications 
Despite the limited sample involved in these preliminary studies, the findings raise 
important questions regarding the P A level of Greek students. There is therefore a 
need for further examination of the PApatterns of young people in Greece in larger 
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and more representative samples of different age groups. This issue will be examined 
in the following project. However, the evidence from these studies supports the 
general recommendations for applying ecological models for promoting P A both in 
the school environment (McKenzie, 2001) and in the community (Vilhjalmssona and 
Thorolfur, 1998). Finally, emphasis must be given to the promotion of organized 
forms of exercise in and out of the school for the increase of girls' P A levels 
(Faucette, SaIlis, McKenzie, Alcaraz, Kolody and Nugent, 1995; McKenzie, Marshall, 
Sallis and Conway, 2000). 
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Abstract of the Project 2 
In the 2nd project a need analysis was canied out in order to gather baseline information for the 
effective promotion of PAin schools. TIris project investigated a) the lifestyle and P A patterns of 
young people, b) the training needs of the PE teachers towards teaching health-related (HR) 
programmes, and c) the nature and extent of PA promotion in schools. TIris project consists of three 
separate studies. 
The first study examined the lifestyle and physical activity (P A) patterns of young people and 
explored specific PA detemtinants. A cross-sectional sample of9ll students (12, 15 and 17 yrs old) 
was selected from 17 public schools of 5 different districts ofThessaloniki. Data was collected with an 
expanded version of the PALQ. The results showed that lifestyle characteristics of children change as 
they grow older. Young students, and especially girls, reported a low interest for PA and sports and 
high interest for social interaction. The regular involvement in sedentary leisure time pursuits (such as 
TV viewing, PlC games), the accessibility to the sport programmes and the improved sport 
infrastructure did not correlate with students' PA level. This study revealed a siguificant positive 
relationship between PA level, perceived physical competence, goal orientation, and attitude towards 
PE lesson. More active children tend to have more positive views about their perceived physical 
competence. They also tend to be more task-oriented and to enjoy PE lesson in all age groups more 
than inactive children. These findings are more salient in girls in every age-group. Health, enjoyment 
and social relationships emerged as the strongest motives for participation in PA and sport in both 
genders and every age-group. The participation of older students in organized out of school sport 
activities is very low. TIris sedentary behaviour increases dramatically as children grow older probably 
because of the increased academic responsibilities both in and out of school. Schools constitute the 
most important enviromnent in activating students of all ages. The fmdings of this study stress the need 
for the implementation of ecological models of intervention to promote PA in school and community 
settings. 
The purpose of the second study was to investigate the knowledge, attitudes and self-efficacy of 103 
elementary and secondary PE teachers (53 male -50 female) toward teaching a HR programme. Survey 
method was used for the data collection. The results show that 50.5% of the respondents had positive 
attitudes toward teaching a HR programme. A limited percentage of the respondents felt that they had 
the knowledge (46.5%) and the ability (44.7%) to cope with the demands of such a programme. 
Perceived knowledge level and self-efficacy towards teaching HR programmes was not related to the 
age and the school grade of the sample. Physical education teachers' role is important in promoting 
effectively health and PA in the school enviromnent. However, the results of this study show that this 
particular sample may face a number of difficulties to effectively implement such a programme. 
Therefore, the training and support of the PE teachers is a necessary precondition before the 
establishment of any HR initiative at the school environment. Training should focus on the dimensions 
of the programme taking into consideration the specific staff needs. 
The purpose of the third study was to investigate the nature and extent ofPA promotion in schools. 
The head teachers of 17 schools (6 elementary, 6 middle and 5 high schools) from 5 different districts 
of Thessaloniki completed a questionnaire which was designed to elicit information regarding a) the 
range, nature, quantity and quality ofP A opportunities available within the schools, b) the background 
of the staff in issues relevant to health promotion in schools. Results showed that the PA promotion 
within the Greek school enviromnent is a very low priority issue and distant from the practice followed 
in other European countries. More specifically, schools provided students with very limited PA and 
sport opportunities. The enviromnent and policies in the majority of the schools were not conductive to 
P A participation and problems were evident with sport infrastructure, facilities, and links with 
community health and sport bodies. Taking into consideration the fmdings of this study and the 
international perspective, governors, school administrators and the schools' staff should implement a 
number of organizational, socio-QJ]tural, and environmental interventions in schools in order to 
influence P A behaviour of young people in Greece. 
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3.1.0 Introduction 
3.1.1 Background - Statement of the problem 
The concept ofa healthy lifestyle with particular emphasis on children's physical 
activity patterns and associated fitness levels has been examined extensively during 
the last decade (Allied Dunbar, 1992; Bar-Or, 1994; Paffenbarger, Hyde,Wing and 
Kampert, 1993; Pieron and Ledent, 1996). According to Veal (1993), the term 
lifestyle "is understood as relatively stable patterns of behaviour, habits, attitudes 
and values which are typical for groups one belongs to, or the groups one wants to 
belong to' '. The lifestyle can affect personal health through habits such as alcohol 
consumption, diet, smoking and participation in physical activity (Bouchard et al., 
1990). These patterns of behaviour are strongly linked to values and to socio-
demographic and psychological characteristics of the individual and may involve 
varying degrees of social interaction (Veal, 1993). Research findings support the view 
that environment exerts a strong influence in the formulation oflifestyle. Hence, the 
lifestyle patterns of people can be better understood taking into consideration the 
broad environmental context in which they live (Aaro, 1986). 
The industrialized society and the technological revolution influenced the way of 
living and resulted in rapid changes in the human activity across the lifespan. 
Currently, the common assumption that young people are naturally physically active 
has been questioned. The technological, environmental, and social changes have 
altered young people's lifestyles and PA patterns to the extent that physical inactivity 
has become a serious public health issue in most industrialized countries (Krassas et 
ai, 2001; Pieron and Ledent, 1997). The recent Sport England survey (1999) reported 
that only 27% of young people indicated that they preferred to do sport in their leisure 
time compared to other activities. Poor P A levels have been reported for children and 
adolescents from a number of researchers (Arm strong and Welsman, 1997; Pratt, 
Macera and Blanton, 1999) and Health Organizations; recently, the Health Education 
Authority (REA) in England (1998) reported that only 15% of girls !md 29% of boys 
aged 11-16 years participated in daily exercise. Taking into consideration the findings 
regarding the P A levels of Greek children ( project 1), these statistics are of particular 
concern because of their long-term implications on young people's decisions to 
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engage in and adhere to a lifestyle that involves regular PA and positive behaviours 
towards health (Johnson and Deshpande, 2000). 
The consolidation of the behaviours which formulate one's lifestyle begins from the 
preschool age and it is completed during adolescence under the dynamic interaction 
between the person's individual characteristics and the influence of the environment 
(Bouchard, Shepherd and Stephens, 1994; Sallis, 1994). Numerous studies indicated 
that PA behaviour patterns are established early in young people's lives (Simons-
Morton, O'Hara, Parcel, Huang, Baranowski and Wilson, 1990; Stucky-Ropp and 
Dilorenzo, 1993). Furthermore, there is evidence indicated that behaviours learned at 
younger ages reflect the type of behaviours in adulthood (Janz, Dowson and 
Mahoney, 1999; Malina, 1996). The World Health Organization (1991) also 
suggested that health choices and behaviour patterns adopted during childhood are 
often maintained into and throughout adulthood. In a recent review on correlates of 
PA of young people a number of variables consistently correlated with PA across age 
and gender were found, supporting the view that youth PAis a complex behaviour 
determined by many factors (Sallis, Prochaska and Taylor, 2000). This review 
indicated that many of the determinant variables ofPA behaviour are directly related 
to the school's social and physical environment (e.g. support from teachers and peers, 
provision of sport facilities and programs, opportunities to exercise) and indirectly to 
the experiences and emotions which children meet daily from their involvement in the 
school life and the PE lesson (self-esteem, perceived competence, feeling of success, 
enjoyment, achievement orientation). These findings support the view that the school 
is the most effective environment for promoting public health through physical 
activity (CDC, 1998; Johnson and Deshpande, 2000). 
Three important points can be identified: Firstly, during the critical period in which 
children's lifestyle patterns are formulated, the vast majority of the young population 
attends school. The school is a very promising environment to pursue behaviour 
change because it is possible to intervene simultaneously in many determinant 
variables in a critical age targeting almost all children (Fox, 1996; McKenzie, 2001). 
Secondly, physical activity is an important segment of children's lifestyle because of 
its relation to health; however, it is a complex behaviour which is influenced by a 
number offactors. Thirdly, it is possible to direct children's lifestyle and PA by 
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intervening in specific modifiable variables, before the behavioural patterns are 
consolidated. 
However, it has been claimed that the important socialization environments, the 
family and school, have lost at least some of their power to influence positively young 
people towards specific behaviours while those ofthe mass media and youth sub-
cultures have increased (Telama, 1998). If this is true, additional efforts must be 
placed from scientists and educators in designing thoughtful and justified health and 
PA programmes. The efforts of influencing young people's lifestyle in the school 
setting must be organized based on substantial evidence with regard to the factors 
which inhibit or promote the behaviour and it must target strong and consistent 
modifiable correlates (Baranowksi, Anderson and Carmack, 1998). Thus, the schools 
can become the main vehicle in promoting effectively a healthy and active lifestyle by 
developing sound and justified health policies. 
The international concern and the sporadic evidence from studies conducted in Greece 
stress the need to investigate the lifestyle and P A patterns of the Greek young people. 
Because of the lack of extensive national or local epidemiological information, the 
usefulness of a study dealing with the Greek youth lifestyle and PA level clearly 
appears in referring to the Description - Correlation - Experimentation loop proposed 
by Rosenshine and Furst (1973) in the educational research. 
o The descriptive approach enables to identify the patterns and the level ofPA 
behaviour of Greek young people, the importance given to various leisure 
activities, and key-variables related to the behaviour. 
o The correlational approach contributes to identify which variables associate to 
the regular participation in P A and sports. 
o Finally, by applying the experimental approach it is possible to intervene on 
some of the key-variables in order to promote effectively PA behaviour. 
It is obvious that the information gained following this process will be valuable in 
helping to ensure that interventions effectively address the specific needs, preferences 
and priorities of young people in the school and the locality and also to justify the 
commitment of funding to initiatives (REA, 1997). In addition, a more accurate 
description of the situation could be depicted and more effective intervention could be 
organized if additional information concerning the school, the community and the 
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locality is obtained. Throughout this project therefore a need analysis will be 
conducted in order to explore the lifestyle PA patterns of Greek young people and to 
identify key-factors for the effective PA promotion. 
3.1.2 Research aims of the project 2 - Research questions 
The main aim of this project is to examine the lifestyle and PA patterns of Greek 
young people taking into consideration specific P A determinants. The secondary aim 
is to gather additional data that will assist in formulating plans and proposals for the 
promotion ofP A in the school environment. More specifically, the objectives of this 
project are: 
1. To explore the leisure-time pursuits of Greek young people. 
2. To examine the PA patterns and the PA level of Greek young people. 
3. To explore the relationship between involvement in PNsport and specific 
personal and environmental variables. 
4. To examine teachers' knowledge, attitudes and self-efficacy towards teaching 
health related exercise. 
5. To provide information regarding the nature and the extent ofPA promotion in 
a sample of elementary and secondary schools in Greece. 
Throughout this project the following research questions will be examined: 
Main research questions 
1. What are the leisure-time pursuits of the Greek young people? 
2. What are the P A patterns of Greek children and how active they are? Is 
there a need to increase their PA level? 
3. To what extent specific personal and environmental PA determinants 
correlate to the P A behaviour of Greek young people? 
Secondary research questions 
4. To what extent the school PE teachers are prepared to support health and 
P A initiatives? 
5. What are the current PNsport opportunities for Greek students in the 
school environment? 
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The information obtained from the secondary research questions can complement the 
data from the need analysis of the students, helping to inform intervention strategy 
and identity priorities (e.g. target groups, staff training needs, partnerships, settings). 
3.1.3 The importance of the project 2 
This project is important for the following reasons: 
a) It offers baseline information on the lifestyle patterns, the PA level and the 
factors underpinning participation in P Nsport of Greek young people. This 
information is essential for the health and education organizations of Greece 
as there are no extensive national data. 
b) It offers information about the P A promotion in schools. This information will 
help in establishing feasible and justified PA policy in the school environment. 
c) It provides baseline information for the teachers' training needs in health 
related issues. 
d) It contributes to a better understanding of European youth's lifestyle and PA 
patterns by providing comparative data. 
3.1.4 Overall methodology - Justification of the methodology 
The research questions of the 2nd project are examined throughout three separate 
studies (figure 3 .1.4.a). The survey method was adopted as the more appropriate 
regarding the nature of the information requested and taking into consideration the 
size of the samples, the time frame of the study, and the cost. 
The need analysis was carried out in a) a cross sectional sample of911 students, b) 
103 elementary and secondary PE teachers, and c) 17 schools. Students answered the 
P ALQ in order to depict a profile of their lifestyle, P A levels, and psychological 
factors underpinning participation in P A/sports. The teachers answered a 
questionnaire in order to evaluate their knowledge, attitudes and self-efficacy towards 
teaching HR exercise (see Appendix 2.a). The schools' heads filled in a questionnaire 
in order to establish the nature and extent ofPApromotion in the schools (see 
Appendix 2.b). Extensive details provided in the methodology procedure of each 
separate study. 
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( Project 2: Need AnalYSiS) 
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Figure 3.1.4.a: The outline of the 2nd project (need analysis). 
The sample of the students of this project was recruited from 17 schools (6 
elementary, 6 secondary and 5 high schools) that belong in five different 
administrative municipalities of the city ofThessaloniki providing a wide range of 
socio-economic and environmental characteristics. Schools within the municipalities 
were selected using random numbers (Thomas and Nelson, 1996) except one 
particular school which was chosen because it was located in an area where the 
students had direct and safe access to the most well-equipped and well-organized 
sport center of the city. The picture 3 .1.4.a indicates the location of the schools in the 
five selected areas. 
The information collected from these three studies is necessary: a) to establish 
whether the Greek young people are adequately physically active to obtain health 
benefits, and b) in developing a strategy for the P A promotion which address the 
particular needs of each sub-group of the population studied (REA, 1997; Sallis and 
Owen, 1999). 
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Picture 3.1.4.a: Map of Thessaloniki: Schools' location. The numbers represent: 
1 = Industrial area - poor sport aud environmental infrastructure. 
2= Small industry area - well enough sport infrastructure. 
3= City centre - very poor sport infrastructure & absence of areas for active leisure activities. 
4= Excellent sport infrastructure - easy access to country site. 
5= Advauced area - very well sport infrastructure - very well environmental infrastructure 
in sport facilities, play grounds aud leisure areas in country site. 
More specifically, throughout this process of inquiry is possible to: 
1. Recognise whether the young population represents a homogeneous group or 
young people's needs may vary between different sub-groups, with regard to 
age, gender, and area of residence. 
2. Identify factors that encourage to or prevent young people from becoming 
physically active (e.g. existence of appropriate support structures, availability 
of programmes, access to sport facilities). 
3. Provide an indication as to what extent the P A needs of young people are 
being met in schools. 
4. Indicate priority areas for intervention and highlight the type and the 
components of interventions likely to be more effective. 
5. Finally, identifying the provision ofPA opportunities for young people 
within the locality (e.g. schools, community, sports clubs and organisations) 
can help to: a) identify the support structure available to implement any 
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initiatives, and b) identify areas in which there are training needs (e.g. to 
teachers who implement the initiative), that should be carried out before 
initiatives are implemented. 
3.1.5 Structure of the project 2 
The literature review section presents briefly the main issues on the relationship 
between PA and health, the PA levels of young people, the determinants ofPA 
behaviour, and the PA promotion in the schools. Following that, three studies 
associated with the research questions are presented. The final section presents a 
summary of the main research findings, a discussion of their implications in setting up 
intervention programmes aiming to promote PAin Greek young people, and 
recommendations for future research. 
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3.2.0 Literature Review 
3.2.1 Benefits of PA for young people 
Habitual P A has been recognized worldwide as an important component of a 'healthy' 
lifestyle. In the adult population, it is commonly known that physical inactivity is 
related to many chronic physical (Blair et al., 1989) and mental diseases (DllliS, 
1996; Stephens, 1988). Nowadays, the population attributable risks of physical 
inactivity for different chronic diseases are very high. However, Powel and Blair 
(1994) claimed that this risk could be prevented by being vigorously active. Even 
though the clinical symptoms do not become apparent until much later in life, it is 
known that the origin of many chronic diseases lies in early childhood. It has been 
argued that prevention of chronic diseases has to start as early in life as possible. This 
following section is dealing with the potential health benefits ofPA for young people. 
Even though the benefits of an active lifestyle are well established for adults, the 
health benefits for young people are not as clearly understood (Twisk, 2001). 
Existing research provides strong justification for the need to promote P A to young 
people by suggesting several reasons for fostering active lifestyles amongst them. 
These include the maintenance of optimal growth and development, alleviation of 
some medical disorders and the establishment of lifelong exercise patterns, to 
minimize the risks of adult chronic disease (Cavill, et al., 2001; Riddoch and 
Boreham, 1995). In addition research has shown that high level ofPA might be 
beneficial for young people both in short- and long-term view. 
The short-term health benefits related to the positive effects ofPA are: a) coronary 
heart disease risk factors, b) the improvement of quality of life and c) contribution in 
preventing overweight during childhood and adolescents. According to Sallis and 
Patrick (1994) PA can directly influence factors such as adiposity, psychological 
functioning, immune status and risk of musculoskeletal injury, which are all 
significant health concerns for young people. 
A number of cross-sectional studies suggest that the association between P A and risk 
factors for cardiovascular disease (such as adiposity, blood pressure, glucose tolerance 
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and lipoprotein profile} are similar in both children and adults (SaIIis et al., 1988). 
However, longitudinal studies do not provide conclusive evidence that increasing P A 
in children improves their coronary risk profile during childhood and adolescence 
(AJpert and Wilmore, 1994; Armstrong and Simons-Morton, 1994). This 
contradictory evidence on coronary risk profiles during childhood and adolescents 
could be explained by taking into consideration the physiological differences between 
young people and adults. Bar-Or and Malina (1995) assert that it is more difficult to 
detect the effects ofPA on youngsters' health because many of the physiological 
factors affected by activity are also affected by growth and maturation. In addition, 
most 'healthy' children start out with lower levels on these risk variables than adults; 
therefore increase(s} in PA will not alter these factors to such extent as those seen in 
similar studies of adults. Recent research evidence has, also, identified a favourable 
relationship between PA and a range of factors associated with metabolic syndromes 
(Kahle et aI., 1996). 
The second health benefit related to the positive effect ofPA to youngsters it entails 
the improvement of quality of life. Physical activity can enhance psychological well-
being and reduce symptoms of depression and anxiety (Calfas and Taylor, 1994; 
Steptoe and Butler, 1996). A number of studies have shown that active young people 
have improved self-concept and self-esteem, as well as exhibited lower levels of 
perceived stress, and had a better moral and social development than inactive 
counterparts (Norris, CarroII and Cochrane, 1991; Shields and Bredemeier, 1994). 
Furthermore, it is suggested that participation in P A and sports enrich the quality of 
life and enhance weII-being by providing to young people a variety of sensory 
experiences and enabling them to cope with every day activities more easily (Fox, 
1991). 
FinaIIy, the last short-term health benefit related to the positive effects ofPA has to do 
with preventing overweight during childhood and adolescents. It is widely 
acknowledged that obesity has become the most common and costly nutritional 
problem in developed countries during the last quarter of the 20th century (Freedman, 
Srinivasan, Valdez, Williamson and Berenson, 1997). The role ofPA in helping to 
reduce and prevent obesity during childhood and adolescents is particularly important, 
as obesity has many negative physiological (Gortmaker, Dietz, Sobol and Wehler, 
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1987), social and psychological implications for young people (Goldsmith, Anger-
Friedgeld, Beren, Rudolph, Boeck and Aronne, 1992). Research evidence suggests 
that PA plays an important role in reducing childhood obesity, along with a low-
calorie diet and behaviour modification (Baranowski, Mendlein, Resnicow, Frank, 
Cull en and Baranowski, 2000; Epstein, 1986). Furthermore the reduction of obesity 
and reduced levels of other coronary heart diseases risk factors in childhood and 
adolescents have proven to be very important in maintaining health in adulthood life. 
On the other hand the long-term benefits of PAin young people are related to a) the 
reduction of the risk of chronic diseases, and b) the increase of possibility of an active 
adulthood. Regular P A for young people may help to prevent or impede the 
development of several adult conditions in which inactivity is a contributory factor. 
These include degenerative diseases of the heart and blood vessels, obesity, and 
musculoskeletal disorders such as low back syndrome and osteoporosis (Bar-Or and 
Malina, 1995). 
Studies have indicated that many children have at least one modifiable risk factor for 
coronary heart diseases (Boreham, Primrose, Savage, Cran and Strain, 1992). This has 
important implications, as there is evidence of the possible tracking of coronary heart 
disease risk factor over time (Lauer, Lee and Clarke, 1989). One other influence of 
PAin childhood and adolescence is related to obesity prevention and treatment and in 
the maintenance of weight loss. Despite the absence of definitive conclusions, few 
studies have suggested that an increase in P A can result in reduced fatness (Boreham, 
Twisk, Savage, Cran and Strain, 1997). Also the importance of avoiding being 
overweight during adolescence must be emphasized, because evidence had shown that 
obese young people are likely to become obese adults (Kimm and K witerovich, 
1995). (One other) Another beneficial effect ofPA during childhood and adolescence 
is related to the reduction of the development of osteoporosis in adulthood by 
maximizing peak bone mass during maturation (Bailey and Martin, 1994). 
Finally, a long-term benefit ofPA in young people is related to an increased 
possibility of an active adulthood. Retrospective surveys and relatively short-term 
prospective studies have indicated that inactive young people are unlikely to become 
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physically active adults (Malina, 1996; Janz, Dawson and Mohoney, 1999; Telama, 
Yang, Laakso and Vikari, 1997). 
To summarize, it could be argued that an active life style in childhood that is 
continued into adulthood is particularly important, since effects from inactivity are 
more evident in adults than children (pate, 1995). However, more research is needed 
to investigate a) the relationship between the PA patterns of young people and PA's 
contribution to health, and b) which types ofPA track over time and to identify 
factors that affect tracking (Cavill, Biddle and Sallis, 2001). Since many health risk 
factors are related to a sedentary lifestyle, and thus potentially preventable, early 
interventions could be very valuable. It is therefore important to introduce strategies 
to promote active lifestyles in young people in order to reduce the development of 
these risk factors both in short- and long-term basis. The following section will 
present epidemiological data on the P A levels of young people. 
3.2.2 Young people's PA levels 
The main importance of knowing how active young people are and how many are 
meeting the current PA guidelines is because of the health benefits ofPA in youth. 
However, currently accurately establishing how active young people are, is a difficult 
task because: 
o Definitions of' appropriate' activity and the methods used to measure it have 
been diverse. Furthermore, the interpretation of children's P A levels 
become(s) more complex because it depends on the criteria and the thresholds 
ofPA used to classify individuals in activity categories (Cavill, Biddle and 
Sallis, 2001; Sleap and Tolfrey, 2001). 
o There are many methodological problems in assessing PA patterns of young 
people which often can produce contradictory findings (see also 2.1.1). 
o There are much less descriptive epidemiological data on trends across time in 
youth PA than there are for adults (Sallis and Owen, 1999). 
o The monitoring of young people's P A has a relatively short history and it is 
not possible to use objective data to determine whether there has been a 
general decline in PA overtime (Armstrong and Van Mechelen, 1998). 
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Despite the above mentioned limitations, few researchers took into consideration data 
on energy intake, claimed that at present children are less active than in previous 
generations. For example, Dumin (1992) pooled data collected from the 1930s to the 
1980s demonstrated a progressive decline in the energy intake of young people in the 
UK whereas the body mass of both genders was almost constant across all this time. 
The very marked reduction in energy intake without a change in body mass must 
reflect diminished energy expenditure. Based on this finding Dumin concluded that 
young people, at least in the UK, have become more sedentary over the last 50 years. 
Similarly, Troiano et a!. (1995) concluded that the increasing levels of obesity among 
U. S. children suggest that during the last decades children are becoming less active. 
In spite of the variation in methods the available data are remarkably consistent in 
some findings. Firstly, the available data indicate that between the ages of 5 and 17 
boys are more physically active than girls. A review of five heart rate studies in young 
people indicated that boys, on average, involved 23% more time in PA than girls 
(Sallis, 1993). With regard to the level of activity intensity both genders experienced 
the same level of moderate intensity but boys appeared to be more active than girls in 
accumulative amount of activity. The average gender difference is about 14%, with a 
range of 4 to 30% (Armstrong et al., 1990; Sleap and Warburton, 1992; Thirlaway 
and Benton, 1993; Armstrong and McManus, 1994; Sport Council Survey, 1995; 
Health Education Authority, 1995; Pieron and Ledent, 1996; Cale and Almond, 1996; 
Pangrazi, 1996). Furthermore, boys appear to engage in vigorous, sustained PA more 
often than girls (Bailey, Olson, Peper, Porszasz, Barstow and Cooper, 1995) 
especially after eleven years (Blair et al., 1989, Thirlaway and Benton, 1993). Sallis et 
al. (1993) studied the habitual physical activity and health-related physical fitness in 
fourth-grade children and confirmed that females were less active and less fit. Similar 
findings in the Greek population have shown that girls are less active and less fit than 
boys (Avgerinos et al., 1994; see also 2.4.1 & 2.4.2). 
Secondly, during childhood and adolescence both genders reduce their PA as they 
grow older, but the rate of decline is higher in girls (Van Mechelen and Kemper, 
1995). However, it is not clear if this decline is due to biology or to social influence. 
Puberty is characterized by a more intense cutback on PA (Caspersen, Merritt and 
Stephens, 1994; Kimm et a!., 2000), especially for girls (Michaud, Narring, Cauderay 
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and Cavadini, 1999). Research has shown that PA level declines throughout the 
school years, this is more evident after the age of 12 or 13 years (Armstrong, 1998; 
ThirIaway and Benton, 1993; Riddoch et al., 1991; Nelson, 1991; Pieron and Ledent, 
1996). This decline in PAis continuing in the secondary school with a precipitous 
drop out in activity as children progress to secondary education. Armstrong (1989) 
monitored school children's PA using a telemetry system for heart rate work and 
found that there was not any difference between the activity levels of the primary and 
secondary schoolboys, but the primary schoolgirls were significantly more active than 
the secondary schoolgirls. In addition, Armstrong and McManus (1994) did not find 
any significant relationship between age and P A for boys, but found a negative 
correlation with age for girls. The decline in activity with age for girls appears to be 
particularly evident while a majority of 17-18 year old girls are 50% less active than 
11-14 year olds (Health Education Authority, 1995; Aaron et al., 1993). Similarly, 
SaIIis (1993), after reviewing a number of studies confirmed a decline in physical 
activity with age of2.7% per year in males and 7.4% for females and claims that the 
rate of decline was almost twice as steep when assessed with objective measures. 
Thirdly, it is difficult to determine how much time children and adolescents spend in 
P A, because different studies have used different measures and definitions and there 
are variations by nation and season (Molnar and Livingstone, 2000). However, 
epidemiological studies on adults (pangrazi, 1996) have shown that the decline in P A 
continues throughout the adult years as well. Whatever level ofPA is found to be 
important for optimal health, the probability of meeting that standard decreases with 
each year of age from 6 to 17 years (SaIIis, 1993). The harmful implications of 
inactivity on health are expected to have a greater impact on females because the 
decline in their activity levels is faster than in males; the gender gap in activity 
appears to widen with age. It is worth mentioning that self-reported measures have 
shown similar rates of decline in P A with age for both gender but studies that used 
objective measures have indicated that the rate of decline is about two-and-a half 
times greater in females than males. 
Finally, young people's PA patterns appear to be sporadic (see also 2.4.2). Sustained 
periods of moderate to vigorous PA are seldom experienced by many youngsters 
(Bailey et al., 1995; Morrow and Freedson, 1994). Studies on the quality (intensity) 
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and quantity (volume) of children' s physical activity have found that few children 
experience voluntarily a time interval of20 minute session of activity at the intensity 
associated with an improvement in fitness; however, much shorter periods of the 
required intensity were common (Armstrong, 1989; Sleap and Warburton, 1992; 
Sleap and Tolfrey, 2000). 
The uncertainty that it is faced at present time in establishing how active young 
people are, indicates that more research is needed before any definitive conclusions 
can be reached on the extent of inactivity of young people and the benefits of existing 
P A levels of this age group. Therefore, what is required is more information on the 
P A levels of young people, but more importantly information which has been 
gathered in a systematic way by a method which is appropriate for use with young 
populations. The examination therefore of the P A patterns and the P A level of Greek 
young people will be a purpose of the first study of this project. 
The results of the above mentioned descriptive epidemiology studies of youth are 
particularly relevant to the following chapter in which the determinants ofPA are 
discussed. The review of a number of studies on the determinants ofPA will help to 
explain why males are more active than females and why P A declines with age among 
young people. Despite the absence of data concerning the epidemiology ofPA in 
Greece, the results of the international studies presented in this section and the 
findings ofthe two studies conducted in Greek samples in 1 sI project (see 2.4.1 & 
2.4.2) imply that interventions are particularly needed to promote PA in older 
adolescents and especially among girls. Interventions are needed at younger ages in 
order to prevent or slow the decline in P A with age. 
3.2.3 Determinants ofPA in young people 
The sections 3.2.1 and 3.2.2 of this review established that PAis important for 
maintenance of physical and mental health, and a considerable segment of young 
population may be not active enough to obtain these health benefits. AIl ofthis 
information is interesting, since it provides the motivation for individuals and 
government bodies to act to promote PA. But there is a big leap from identifying the 
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problem to solving it. This section therefore presents a brief review on descriptive 
research to highlight a number of factor that influence P A behaviour in young people. 
In order to develop effective P A interventions in youth, influences on, and 
determinants of, activity levels need to be well understood (DCD, 1998). According 
to SaIlis and Owen (1999), research on determinants studies can be used in two ways 
to help design P A interventions. The first use is to assist in targeting interventions to 
high-risk groups. For example, the findings that PA declines dramatically amongst 
females adolescents provide a rationale for giving special attention to this group. A 
second use of determinants research is to guide the intervention's content by 
modifying those factors that control the behaviour and those changes are expected to 
lead to improved behaviour. For example, by providing more enjoyable activity in 
accessible and safe environment children could improve their competence and self-
efficacy, reduce perceptions of barriers and increase the time they spend outdoors. 
However, it is important to note that the term determinant refer to observational - that 
is, without intervention - studies of correlates ofPA and in fact it is a misnomer 
because correlational studies cannot lead to conclusions about causation (SaIIis and 
Dwen, 1999). 
Numerous factors influence young peoples' levels ofPA. A typology useful in 
understanding the multitude of factors which may influence children's P A patterns, 
considers determinants a four levels: the physiological level, including factors such as 
maturation and growth, the psychological level, including motivation, self-efficacy, 
and sense of control, the socio-culturallevel, including family characteristics, socio-
demographics, and role models, and the ecological level, including the availability of 
facilities for activity, physical safety and climate (Lindquist, Reynolds and Goran, 
1999). However, it is important to underline that this classification is simplistic 
because these are just some of the variables that determine PA behaviour in childhood 
and adolescence. SaIIis et al. (1992) claim that no variable or category of variables is 
expected to account for most of the variance in children's PA; different variables may 
be particularly important to different groups at different developmental periods. 
However, this approach provides a means of isolating key correlates which may be 
important in the promotion of young people's PA. 
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In terms of biological factors, gender and age seem to be the two basic biological 
variables related to the degree of involvement in P A. As mentioned in the previous 
section, P A declines dramatically with age during youth, and boys are almost always 
found to be more physically active than girls. A study of high school students found 
few ethnic differences in overall P A, but socio-economic status was found to be 
important (Sallis, Zakarian, Hovell and Hofstetter, 1996); youth from families with 
higher socio-economic status tend to be more active than youth from families with 
low socio-economic status. 
In terms of psychological factors, a few psychological variables have been shown to 
be consistently correlated with PA in young people. Self-efficacy for exercise is the 
most highly correlated variable among adolescent girls and boys (Zakarian, Hovell, 
Hofstetter, Sallis and Keating, 1994). Also self-efficacy for PA (activity) strongly 
predicted change in PA (Trost, Pate, Saunders, Ward, Dowda and FeIton, 1997). 
Among a number of perceived barriers (e.g. lack oftime, lack of confidence, lack of 
success, lack of opportunities, boredom, and loss of interest) which are inversely 
correlated with P A level, the lack oftime is the most important barrier for adolescent 
young people (Tape, Duda and Ehrnwald, 1989). Zakarian et al. (1994) studied 28 
potential correlated ofPA and found that perceived benefits ofPA were correlated 
with exercise participation, and for girls, dislike of physical education was negatively 
associated. In a recent review Sallis et al. (2000) highlight the role of fun and 
enjoyment as being important motives for young people to participate in P A, both 
among those involved in competitive sport and in general groups of young people. 
Indeed, these factors seem more important than the motivation to compete or win; in 
addition, lack of fun has been identified as a factor leading to discontinuing 
participation (Sports Council for Wales, 1993). Other motives for participation in PA 
include: improvement of health and fitness, enhancing self-image, and making new 
friends. Research into goal orientations has indicated that task-orientation is more 
likely than ego orientation to promote young people's PA and/or sustained sport 
participation (Duda, 1996; Digelidis and Papaioannou, 1999; Ntoumanis and Biddle, 
I 999b). 
Young people do much of their P A with other people such as parents, siblings, 
classmates, and friends. The combined influence therefore of 'significant others' is 
113 
Chapter 3: Protect 2 Needs analyses: Justification of the intervention programme 
important in detennining young people's attitudes towards, and participation in, 
physical activity; ifparents or friends disapprove, PA is given a low social value (Fox, 
1992). Parents can influence their children's PA by helping and supporting their 
children's activities, serving as active role models and providing positive 
encouragement and reinforcement (HEA, 1997; Taylor, Baranowski and Sallis, 1994). 
However, certain individuals or groups are more influential at different ages: parents 
are thought to be most influential for young children, and peers for adolescents 
(Mason, 1995). The above information highlights two significant points: a) the 
importance of targeting families when trying to encourage changes in the health-
related behaviour of children, and b) the promotion of co-operative, group P A as well 
as organized activities and sports may positively influence peer pressure on P A for 
adolescents. Apart from parents and peers, PE teachers, community leaders and the 
media also exert a strong influence on young people's participation in PA (Mason, 
1995). 
In terms of ecological level, a variety of environmental factors influence children's 
and adolescents' PA behaviour. The physical environment is closely associated with 
physical activity. Studies in pre-school children had shown that time spent outdoors 
was the single best correlate ofPA (Sallis, Nader et al., 1993). This finding indicates 
that the easy way to keep young children active would be simply to send children 
outside more. However, this finding may also reveal the problem that faces many 
parents concerning safety and lack of space and sport facilities near homes. Dishman 
(1990) stressed the important role of facilities available to children in their local area 
as a factor that affects their participation. A broad range of opportunities in the local 
areas encourages children to take part, especially during the weekend. Sallis (1993) 
found that the more places children can play that are within walking distance from 
home, the more active the children are. Taking into account that children from 
families with low economic status or children living in less affiuent areas have fewer 
opportunities for participation, the role oflocal, low-cost facilities is of vital 
importance. Weather is one other environmental variable that influence young 
people's PA behaviour. Research showed that PA levels of both genders of various 
ages were lower in winter than summer (Baranowski, Thompson, DuRant, 
Baranowski and Puhl, 1993). Although children spend a lot oftime in daily basis 
watching television, there is no consistent association between viewing time and P A 
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(Sallis, Nader et al., 1993). Accessibility and availability ofP Nsport opportunities 
are other important environmental factors which affect P A behaviour. B1air, Wood 
and Sallis (1993) underline the importance of accessibility, convenience and safety of 
physical locations and facilities in the community. The need to provide safe and 
accessible sports and leisure facilities for children has been recognized by many 
researchers (McKenzie, 2001; Sallis and Owen, 1999). Furthermore, the convenience 
factor has been important for children, taking into consideration the poor independent 
mobility of this age group. For young people the school PE lesson and the local 
community programmes are the most important settings for provision of structured 
P A. School plays an important role in activating young people (this issue will present 
in details in the following section). With regard to the role of community 
programmes, a study by Trost et al. (1997) highlighted the association of participation 
in community sports with high levels of total P A. It is apparent therefore that 
environment influences on a large extent young people's PA behaviour. Baranowski 
and colleagues (1993) assert that the combination of gender, location, and month of 
the year explained more that 75% of the variance in directly observed P A. However, it 
is expected that environmental influences on P A behaviour will decline as children 
get older while some social and psychological determinants become progressively 
more important. 
Summarizing, young people's PA behaviour is influenced by many interacting 
psychological, biological, environmental and social factors which called 
'determinants'. Determinants are variables that are correlated with P A and that may 
have causal effects; although, no variable or category of variables found to account 
for most of the variance in children's P A behaviour. This finding support the view 
that youth PA is a complex behaviour determined by many factors (Sallis, Prochaska 
and Taylor, 2000). It also supports ecological models of behaviour that posit 
behaviour is influenced by personal, social, and physical environmental factors 
(Aarnio, Winter, Kujala and Kaprio, 1997; Sallis and Owen, 1999). 
Despite the fact that a number of important determinants, such as age, sex, race and 
ethnicity, and genetics are not modifiable, their investigation can identity target 
groups in the population for being inactive. It may be more important to identify 
modifiable determinants that can be used to guide the design of interventions. For 
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young people important modifiable determinants include self-efficacy, enjoyment, 
social support by parents and peers, accessibility to sport programmes, and for young 
children, time spent outdoors. Sallis et al. (2000) recommends that variables classified 
as consistently associated with PA should be applied in priority to improve 
interventions. However, many scientists highlight the need for more research in this 
area identifYing consistent determinants of P A among young people in order to 
maximize the effectiveness of intervention programs (Linquist, Reynolds and Goran, 
1999; Trost, Pate, Saunders, Ward, Dowda and FeIton, 1997; Sallis, Prochaska and 
Taylor, 2000). 
The examination therefore of the relationship between involvement in P Nsport and 
specific biological and environmental variables will be an additional purpose of the 
first study of this project. 
3.2.4 Physical activity promotion and the PE teacher 
During the last years a lot of different interventions for specific health related 
behaviours have been carried out in the environment of pre-school, elementary and 
secondary education. In a large number of interventions involved the promotion ofPA 
and healthy nutrition (Gortmaker, Cheung, Peterson et al., 1999; Mannios, 
Moschandreas, Hatzis and Kafatos 1999; Williams, Squillace, Borrela et aI., 1998; 
McKenzie, Sallis, Kolody and Faucett, 1997); while some others involved dental 
hygiene (Nyandini, Milen, et al., 1995), smoking prevention (Mann, Peterson, Marek 
and Kealy, 2000), alcohol consumption and the use of illegal substances (Allot, 
Paxton and Leonard, 1999), the reduction of unwanted behaviours (Rohrbach, 
Graham and Hansen, 1993), the prevention of various forms of cancer (Homung, 
Lennon, Garrett, Devellis, Weinberg and Strecher, 2000), the promotion of AIDS-
related knowledge (Boscarino and DiClemente, 1996) and a host of other behaviours 
related to the promotion of youth health. 
Some of these interventions were carried out by PE teachers within the course of PE 
lesson or along with it (Mannios, Moschandreas, Hatzis and Kafatos, 1999; Renaud, 
Chevalier, Dufour et al., 1997; Waiter, 1989; Downey, Frank, Webber et al., 1987; 
Perry, Stone, Parcel et al., 1990), along with the school stuff(Gortmaker, Cheung, 
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Peterson et al., 1999; Nyadindi, Milen et al." 1995; Rohrbach, Graham and Hansen, 
1993; Allot, Paxton and Leonard, 1999; Boscarino and DiClemente, 1996; National 
Heart Foundation of Australia, 1995) and some others were carried out by experts 
(pollatschek, Renfrew and Queen, 1986; McKenzie, Sallis, Kolody and Faucett, 
1997). Despite the fact that most intervention programs aiming to the increase ofPA 
and the promotion of positive health behaviours seem to be effective on short and 
medium-term basis the long-term consequences seem hard to evaluate (Sleap, 1997). 
However, as a general appreciation comes the view that in order to have a more 
complete picture the programmes must be implemented for a long period oftime as 
part of a typical school curriculum, where they wiIl be implemented in real schooling 
conditions. 
According to this view the instructor seems to be the basic variable of success, since 
his/hers personal abilities and perceptions will reflect largely upon the programs' aims 
and effectiveness (Clark, 1995). Leger (1995) notes that in order for the PE teachers 
to cope with the interventions programs' expectations and to achieve progress in the 
students' behaviour, they must have abilities in a wide range of knowledge exceeding 
the needs of the typical curriculum. Furthermore, it is noted that in similar 
programmes a lot of attention should be placed not only on the context and the 
educational material that is used but also on the quality of the experiences the students 
obtain and on the relations they develop with their teachers (Samdal, Nutbeam and 
Kannas, 1998). 
However, many researchers noted the inability ofthe school PE teachers to respond to 
the demands of such programmes. In many cases it was ascertained that the teachers 
had an erroneous impression about subjects related to the health promotion in the 
school environment, while they showed diminished abilities, knowledge and desire to 
implement these programmes (Nyadindi, Milen et al., 1995; Leger, 1998; WaIter, 
1989). Furthermore, many researchers underline that the training of both staff and 
head teachers is a fundamental condition for the effective implementation of 
intervention programmes in the schools (Stone, McKenzie, Welk and Booth, 1998; 
Sallis and Owen, 1999; Mendlein, Baranowski and Pratt, 2000). The purpose 
therefore of the second study of this project will be the investigation of the necessary 
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preconditions that PE teachers must have in order to be effectively involved in a 
programme aiming to promote P A. 
3.2.5 Physical activity promotion in schools 
School constitutes an ideal environment for the promotion ofPA and other health 
behaviours since it provide one of the few opportunities to address the full range of 
individuals in a population, in the most critical age, at no extra cost through an 
established and well organized education institution (Baranowski, Anderson and 
Carmack 1998; Fox, 1996; Department of Health, 1998; Health Education Authority, 
1998). This section entails a brief review of the schools' role on promoting PA to 
young people. 
Most individuals experience school for long periods oftheir lives and for much of 
their waking hours. During the school day students are given three opportunities to be 
physically active: a) PE lessons, b) extra-curricular physical activities, and c) 
play/break time. There are several reasons for interest in studying youth PA at school: 
o First, there are substantial barriers to children obtaining adequate amounts of 
PA in order to get optimum health benefits. While they acquire the half of 
their PA in non-school environments (see also 2.4.1 & 2.4.2), many children 
have limited or no access to activity settings, and this is particularly evident 
for girls and the less affiuent (Faucette et al., 1995). Thus, the amount ofPA 
activity that children accumulate in the school environment is particularly 
important. 
o Second, even the best school PE programmes do not provide enough P A to 
meet pupils' health related recommendations (McKenzie, Feldman, Woods, et 
al., 1995; see also 2.4.2). Thus, increasing PA at other times throughout the 
school day could help young people achieve recommended levels. 
o Third, the recent rapid increase in youth obesity is an important stimulus for 
increased PAin numerous settings. 
o Fourth, keeping students engaged in PA on campus after school has the 
potential to decrease risky health behaviours, delinquency and social 
problems that are most likely to occur in the after-school hours (MacKenzie, 
Marshall, Sallis and Conway, 2000). 
118 
Chapter 3: Protect 2 Needs analyses: JUstiflCotion o(the intervention programme 
School has, by definition, the obligation to offer a wide and balanced education 
aiming to promote the spiritual, cultural, mental and physical development of students 
(NCC, 1999; Law 1566/85). Some school curricula are currently defining in the health 
implementation instructions that: "Schools have the responsibility to transfer to their 
students accurate information in health related issues, to help them clarify the 
attitudes and values effecting their choices related to health and to contribute to the 
acquisition of positive attitudes" (NCC, 1999). Consequently, it seems sensible that 
schools should focus on developing lifetime P A participation with the aim of 
sustaining exercise participation in young people. The PE curriculum is undoubtedly a 
vitally important conveyor for delivering activity messages. However, as Cale (1997) 
notes, this is only one avenue for the promotion ofPA among young people. Many 
other aspects of the school function can either promote or inhibit P A and, depending 
on what happens within and throughout the school. 
Physical activity can be promoted more effectively when a number of factors related 
to environmental, organizational and socio-cultural aspects of the school are 
supportive to the messages promoted throughout the PE curriculum. Cale (2000) 
suggested that in order P A promotion to be effective, it should be seen as a whole 
school responsibility and reinforced within the whole school environment. According 
to the 'whole school approach', a Health Promoting School is expected to reinforce all 
those aspects of learning which can influence students to adopt a more healthy and 
active lifestyle. The curriculum, the environment and the wider community are the 
three main elements which form the basis of the Health Promoting School (Nutbeam, 
1992). An Active School set as priority to give as many opportunities as possible for 
children (and all associated with the school) to be active by exploring all avenues to 
promote PA (Cale, 2000; Daley, 2002). 
The role of school PE: how important is it? 
It has long been argued that PE is important for the overall development ofpupils, and 
it is seen as an essential element in young people's learning experience. The value of 
promoting enjoyable early life experience ofPA has been supported by several studies 
and school PE is therefore a potentially important vehicle for fostering an appreciation 
ofPA (Simons-Morton, Parcel, 0' Hara, Simons-Morton and Parcel, 1987). 
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Unfortunately, the time allocated to PE is decreasing due to budgetary constraints and 
administrative decisions to support other academic areas (Hardman, 1998; Simons-
Morton, Eitel and Small, 1999). Furthermore, studies indicated that PE classes may 
occur infrequently and that children often are relatively inactive in them (Simons-
Morton, Taylor, Snider, Huang and Fulton, 1994; see also 2.4.2), particularly when 
compared to the Healthy People 2000 objectives. Increasing the frequency and 
duration of PE is difficult because all subject matter areas compete for a limited 
amount of time during the school day. Thus, it is proposed that the time allocated for 
PE in schools is used efficiently and that it includes a curriculum that promotes ample 
amounts ofPA (McKenzie, Nader et al., 1996) 
Despite the fact that 'moderate to vigorous PA' content is very important for 
children's health, this content of PE lessons has been questioned (Stratton, and 
Armstrong, 1991); physical education has other broader aims than simply getting 
children active and many education policies would perhaps take the longer term view 
that PE should inspire lifelong involvement in activity (Fox, 1996). Within 
compulsory PE, it is possible to raise the levels of children's PA and fitness by 
working them hard at every opportunity, however, it is possible that these practices do 
not promote long-term lifestyle behaviours and have a negative affect on other aspects 
of the child's personality. The alternative, which is the promotion of "activity 
independence", the creation of positive experience and the understanding of the 
principles which underline the healthy lifestyle, may help children to develop an 
active lifestyle (Armstrong and McManus, 1994). Studies have shown that curriculum 
content and enjoyment and not high-activity content are the most influential factors in 
developing positive attitudes towards PA (Luke and Sinclair, 1991). These factors 
appear to be particularly important to females who are less inclined to PA and point to 
the need to create programmes that capture students' interest. It would seem therefore, 
that PE teachers need to work toward normalising physical exercise during PE lesson 
and extra curricular activities within the lives of young people so that PA becomes an 
inherent part of their day while at school and of their working day as adults. 
Furthermore, Thorpe (1996) suggests that children need more activity and broader 
learning opportunities than those provided by the school curriculum PE time and 
argues for the need to extend PE beyond the curriculum. 
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One important development in recent years on PE cunicula has been the greater 
emphasis upon health-related exercise (HRE). Such lessons have tended to focus upon 
the 'knowledge, skills and attitudes required to promote health and well-being and to 
encourage active lifestyles (Harris, 1994; 1995). Daley (2002) claims that HRE as part 
of PE and extra-cunicular programmes in schools may hold the best promise for 
sustained exercise participation simply because it has the ability to reach almost every 
person, every week, throughout their school lives. 
Extracurricular PA: After school today, after work tomorrow? 
Extracunicular P A represents an important source of activity for many school 
children worldwide (pieron and Ledent, 1996). Moreover, extracunicular activities 
are not only useful in getting young people active; such activities may also play a 
mediating role in young people growing up into physically active adults. If young 
people are encouraged to participate in exercise after school, then in the long term, 
exercise behaviour patterns can be established, and this may manifest itself in young 
people being more likely to participate in exercise after work in the future (Daley, 
2002). 
However, despite the fact the majority of schools offer opportunities for young people 
to participate in extracunicular physical activities (Cale, 2000), many young people 
choose not to take part. This is possibly because competitive team games continue to 
dominate and a wider choice of activities are offered to boys than girls (Bass and 
Cale, 1999; Sports Council for Wales, 1995). The competitive nature and the high 
demands in abilities or skills of some extracunicular activities may discourage the 
less able children to participate. Therefore, in many schools more balanced extra-
cunicular programmes need be developed in order to include all young peoples' 
interests and abilities. Given the reduction in PE curriculum time in schools 
(Hardman, 1998; Simons-Morton, Eitel and Small, 1999), extracunicular PA would 
appear to be the ideal environment of activating children and developing long-term 
P A behaviour patterns. 
P A during playlbreak time: an unattended area of school life ? 
Because a large proportion of young people are not meeting PA guidelines, it is 
worthwhile examining methods of enhancing the school environment to increase P A 
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throughout the school day, because virtually all students could be reached through 
such interventions. The promotion of active lifestyles in school in areas beyond the 
PE and the extracurricular activities constitute an unattended area of the school life. 
Physical activity that young people accrue in these environments has rarely been 
studied, particularly activity obtained during leisure-time periods. However, the 
findings of the studies presented in 2.4.1 and 2.4.2 of this thesis revealed that students 
accumulate in the school environment a large amount of daily PAin other times and 
settings than PE lesson. 
Almost all schools have facilities to support leisure-time PA during the day. Primary 
school children spend nearly a quarter oftheir life at school in the playground and 
therefore it is worth considering whether school grounds, and especially the 
playground, can be developed to encourage active playing and sports (Sleap, 1997). 
Armstrong and Welsman (1997) recommended that schools should explore ways of 
using resources such as playgrounds and of making equipment (e.g. jump ropes, balls) 
available at break times in order to promote equitable P A. However, one recent 
observational study in secondary school students revealed that few students use 
opportunities to be physically active during leisure time at school (McKenzie, 
Marshall, Sallis and Conway, 2000). It seems therefore that the simple provision of 
equipment may be not as effective as the provision of more supervised and organized 
activities during these times. 
The studies presented in this section indicate the importance of promoting PA and 
active lifestyles in schools. It became apparent that if strong health messages are to 
reach the majority of young people while they are at school, there needs to be greater 
commitment from all school staff to promote the importance of living a healthy 
lifestyle via a cross-curricular focus on health and PA. A whole-school approach to 
the promotion of lifetime participation in P A seems as the most appropriate. With this 
vital area of the school life will deal the third study of this project. The purpose 
therefore of the third study is to provide information regarding to the nature and 
extent ofPA promotion in Greek schools. 
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3.3.0 Needs analysis: Students, teachers, and schools 
In this section three studies associated with the research questions are presented. 
3.3.1 Study I-Part (a): Lifestyle and PA level of 11-to-17 yrs old students 
This study investigates the lifestyle and the PA levels of Greek students in an urban 
area taking into consideration specific variables that related to the PA behaviour. 
More specifically, the aims of this study are: 
1. To explore the leisure-time pursuits of Greek young people. 
2. To examine the PA patterns and the PA level of Greek young people. 
3. To explore the relationship between involvement in PNsport and specific 
personal and environmental variables. 
Throughout this study the first three main research questions of this project will be 
examined: 
1. What are the leisure-time pursuits of the Greek young people? 
2. What the PA patterns of Greek children are and how active they are? Is 
there a need to increase their PA level? 
3. To what extent specific personal and environmental PA determinants 
correlated to the PA behaviour of Greek young people? 
Methodology 
This study was carried out with the approval of the Greek Ministry of Education and 
the consent of the headmasters of the schools and the students' parents. 
Sample 
A cross-sectional sample of 1050 students from 17 schools (6 elementary, 6 secondary 
and 5 high schools), participated in this study (Table 3.3. La). The schools belonged in 
five different administrative municipalities of the city providing a wide range of 
socio-economic and environmental characteristics. After the selection of the schools 
their infrastructure in sports facilities and play areas as well as the infrastructure of the 
nearby environment was recorded. The schools' infrastructure was evaluated by the 
answers given by the headmasters and the physical education teachers in the form of a 
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questionnaire (see also Appendix 2.b and study 3 of this project). The evaluation of 
the environmental infrastructure near school was done with a personal evaluation by 
the researchers and it comprised of the cataloguing of organized public recreation and 
sports facilities, playgrounds and recreational areas. 
Table 3.3.1.a: Mean values (yrs) and standard deviations (SD) of the sample. 
Elementary school Secondary school High school 
Mean SO Mean SO Mean SO 
Boys 12 (nl-121) ±0.5 15 (nl-183) ±0.7 17 (nl-143) ±0.5 
Girls 12 (n2 120) ±0.6 15 (n2-181) ±0.5 17 (n2-163) ±OA 
TOTAL NI -241 N2-364 N,-306 N-911 
The inclusion of three different age-groups was chosen because: 
I. They coincide with changes in school grade characterised by increased 
academic requirements (Arabatzoglou and Antoniou, 1994). 
2. They are related with a change of interests and drop-out from organised 
sports (Avgerinos, 1997). 
3. Specifically the age of twelve coincides with the beginning of puberty, 
where the adoption of sex roles diversifies the interests in activities 
between boys and girls (Eccles, Wigfield, Flanagan, Miller, Reuman and 
Yee, 1989). 
4. The children show a satisfactory cognitive development and can recall 
with precision facts in order to fill a questionnaire without problems 
(Baranowki, Dworkin, Cieslic, Hooks, Ray, Dunn and Nader, 1984). 
Data collection - Instrumentation 
In the analyses of the study the answers of911 students were included. The rest of the 
questionnaires were not evaluated due to administrative weaknesses. Data were 
collected by the Physical Activity and Lifestyle Questionnaire (P ALQ) which was 
distributed to the students during school hours and was filled in voluntarily and 
anonymously with the guidance of one single researcher during April and May 1999. 
The first part of the questionnaire involved demographic data of the students and their 
parents. The second part involved data regarding students' participation in leisure 
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activities (see also 2.3.1,2.3.3, and 2.3.4). The third part of the PALQ examined the 
habitual PA of the sample. 
Variables 
The independent variables were: age (3 levels), gender (2 levels), school/home area (5 
levels), and educational level of parents (3 levels- elementary school graduate, high 
school graduate, university graduate). 
The dependent variables were: a) leisure-time management and b) physical activity. 
In this study, the classification of the participants into PA categories and their PA 
profile is presented. 
Data analysis 
The mean and the standard variations were estimated for all the variables after 
transforming and computing the primary variables. Principal Components Factor 
Analysis with oblique rotation was used on the 24 leisure-time activities to determine 
the best factor solution (Brynman and Cramer, 1997). The KMO test and the Bartlett's 
test of sphericity were used to check the sample adequacy and the appropriateness of 
the factor analysis. For all dependent variables normal distribution were established. 
Multivariate analysis of variance (MANOVA) and analysis of variance (ANOVA) 
were used to examine the differences between the independent variables. Between-sex 
comparisons on dependent variables were evaluated using independent Student's t-
tests. Homogeneity of variance between grouped data was established using Levene's 
test. Post Hoc (Scheffe) test was used to examine the statistical difference between 
sub-groups. The effect size (n2) was used to examine the magnitude of observed 
differences. Finally, Spearman's r correlation coefficient was used to examine the 
bivariate association between P A and involvement in leisure time activities. Statistical 
significance was set at p<.OS. 
Results 
a) Leisure-time management 
Table 3.3.l.b presents descriptive data of the leisure-time activities according to age 
and gender. The most frequent activities are those with mean higher than three and 
represent a 2-3 times per week involvement in those activities. 
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Table 3.3.1.b: Means and standard deviations (SD) of the frequency of involvement 
in leisure activities during the last 7 days according to age and gender. 
Elementary school Secondary school High school 
B (N-I23) G (N-122) B (N-I82) G (N-181) B (N-I36) 
Activities M,,,, SD M,,,,, SD M"", SD M"", SD M,,,,, SD 
l.Going to church 2.18 1.13 2.09 1.01 1.89 .9 1.72 .85 1.41 .74 
2.Helping with the 2.59 1.38 3.61 1.31 2.26 1.14 3.36 1.44 2.19 1.21 
housework 
3. Shopping 2.22 1.24 2.77 1.19 2.11 1.08 2.52 1.02 1.87 .83 
4. Going to youth or 1.64 .99 1.47 .83 1.45 .83 1.32 .73 1.13 0.5 
community centres 
5. Taking part in 2.98 1.54 2.08 1.37 2.77 1.56 1.81 1.30 2.27 1.5 
organised! 
competitive sports 
6. Watching Sport 2.85 1.54 1.89 1.38 2.75 1.47 1.57 1.19 2.36 1.31 
Events 
7. Taking part in 3.88 1.37 3.21 1.45 3.27 1.44 2.39 1.38 2.84 1.39 
recreational SPOrts 
8. Going to cafe, 2.23 1.21 2.21 1.12 2.52 1.29 2.55 1.05 2.90 1.15 
clubs, discos, pub or 
-»arties 
9. Listening to music 3.3 1.48 4.11 1.23 4.12 1.15 4.64 .82 4.46 1.04 
10 Hanging around 3.85 1.27 3.64 1.46 3.87 1.15 4.05 1.11 3.9 1.19 
and talking with 
friends 
11 Participating in 1.81 1.37 1.54 1.17 1.93 1.39 1.61 1.09 3.64 1.34 
private lessons for 
better academic 
performance 
12 Reading for 2.66 1.36 3.24 1.37 2.82 1.24 2.97 1.2 2.99 1.31 
eniovrnent 
13 Learning foreign 3.09 1.28 3.31 1.23 2.97 1.32 3.21 1.28 2.44 1.32 
languages 
14 Doing extra 2.68 1.49 3.12 1.51 2.13 1.24 2.51 1.21 2.06 1.29 
homework for school 
15 Spending time 2.82 1.42 3.10 1.39 2.75 1.22 3.22 1.31 3.26 1.33 
alone 
16 Playing music or 1.79 1.31 1.93 1.28 1.58 1.22 1.76 1.28 1.56 1.21 
singing in a choir 
17 Doing arts and 1.92 1.15 2.6 1.35 2.03 1.29 2.03 1.2 1.29 .71 
crafts 
18 Playing Video 3.51 1.39 2.68 1.43 2.94 1.26 1.96 1.04 2.29 1.29 
Games and 
Computers 
19 Watching TV and 3.85 1.25 3.76 1.35 3.91 1.27 4.09 1.17 3.99 1.33 
Videos 
20 Caring for vets 2.91 1.79 3.14 1.75 2.45 1.64 2.45 1.74 1.87 1.51 
21 Doing voluntary 1.82 1.15 1.68 1.08 1.49 .84 1.44 .87 1.24 .65 
or social work 
22 Visiting relatives 2.8 1.35 3.04 1.34 2.27 1.08 2.3 1.05 1.93 .98 
23 Going with 2.11 1.03 2.17 1.04 1.92 1.0 1.73 .9 1.32 .58 
parents for outdoor 
recreation 
24 Going to cinema, 2.30 1.14 2.16 1.6 2.12 .98 2.03 .83 1.87 .80 
theatre and concerts 
Notes: B= Boys - G= Girls 
The scale (1-5) represents the frequency of participation per week, where: l=Never, 
2=One day/week, 3=2-3 days/week, 4=4-5 days/week, 5=A\rnost every day 
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M,,,,, SD 
1.57 .65 
3.20 1.38 
2.19 .89 
1.17 .46 
1.53 1.06 
1.27 .69 
1.88 1.2 
2.82 1.08 
4.75 .66 
3.99 1.16 
3.62 1.38 
2.92 1.19 
2.73 1.33 
2.54 1.32 
3.21 1.37 
1.56 1.18 
1.55 1.07 
1.78 1.01 
3.90 1.25 
2.10 1.59 
1.31 .71 
2.13 1.0 
1.43 .61 
1.82 .79 
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Girls from a young age tend to be involved with house-hold chores more than boys, 
who spend more time in P A, sports and video games. Generally, it appears that 
involvement in sports and PAis not a high priority choice for girls. The interest 
towards active lifestyle and sports is gradually declining with age and it is shifting 
towards social activities (e.g. high scores in Going to cafe, clubs, discos, pub or 
parties, or Hanging around and talking with friends). 
It is characteristic that accessorial to school academic activities such as Learning 
foreign languages and Participating in private lessons for better academic 
performance take an important part of the children's leisure time in all ages. It is also 
interesting to point that sedentary recreation activities such as Listening to music, 
Watching TV and Hanging out with friends are particularly popular to all children 
regardless of age and gender. 
Factor structure ofleisure time activities 
Principal Components Analysis (PCA) was used on the 24 leisure time choices. On 
Table 3.3.I.c the pattern matrix for the 7 factors is presented, the loadings of the items 
for each factor, the eigenvalues and the percentage of the variance explained by each 
factor. No activities with loadings smaller than 0.30 are presented. 
On factor one (FI) activities were grouped that are mainly related to the function of 
thefamity. The second (one) represents the typical sport factor (F2), while the third is 
the social factor in which activities characterized by strong social interaction are 
grouped. Participation in private lessons relevant to school constitutes the fourth 
factor (F4), while the fifth can be characterized as a factor of wider academic 
activities (F5). Participation in activities relevant to art and culture constitute the sixth 
factor (F6) while participation in recreation activities at home characterizes the final 
factor (F7). 
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Table 3.3.1.c: Pattern matrix ofleisure-time management. 
Fl F2 F3 F4 FS F6 F7 
Going to church .661 
Helping with the housework .614 
Shopping .603 
Going to youth or community centres .405 
Taking part in organised! competitive sPOrts 
-.822 
Watching Sport Events -.728 
Taking part in recreational sports -.707 
Going to cafe, clubs, discos, pub or parties .760 
Listening to music .647 
Hanging around and talking with my mends .638 
Participating in private lessons for better academic .786 
performance 
Reading for eniovrnent .692 
Learning foreign languages .561 
Doing extra homework for school .495 
Spending time alone .479 
Playing music or singing in a choir .805 
Doing arts and crafts .588 
Playing Video Games and Computers .742 
Watching TV and Videos .461 
Caring for pets .460 
Eigenvalues 2.7 2.7 1.8 1.2 1.8 1.7 1.8 
% of variance - (Total variance explained 51,2%) 16.1 8.8 7.6 5 4.7 4.5 4.3 
Notes. N 915. Commonality, loadmgs less than 0.30 are not shown. 
KMO= .789 
Bartlett test ofsphericity (df276) = 2558.9, p<.05 
On Table 3.3.l.d the coefficients of internal validity of the factors is presented. The 
low coherence of the factors is explained by the fact that they do not represent 
theoretical concepts (for example attitudes, views etc) but factors ofleisure time 
management, which have a different logic in their grouping. Meanwhile for a more 
reliable interpretation of the correlations and the comparisons of the averages only the 
sport factor was used as a variable (Cronbach's alpha= .76). 
Table 3.3.1.d: Coefficients of internal validity of the factors (Cronbach's a). 
Factors Items Cronbach's a 
1 st Family 4 0.5148 
2"" Sport 3 0.7582 
3,a Social 3 0.5413 
4'" Private lessons 1 
--
5'" Academic 4 0.4616 
6'" Art and Culture 2 
--
7'" Recreation at home 3 0.3445 
The importance of the factors according to age and sex is presented in figures 3.3 .1.a 
and 3.3 .1.b. The numeric value of each factor on the figures represents the mean value 
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which is the outcome (quotient) of the sum of the values from the items that compose 
each factor divided by the number of factor's items. 
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From these figures it appears that different choices and interests characterize the two 
genders in their leisure time management. Physical activity as a component of leisure 
time is constantly declining in importance and the interest of children as they get older 
move towards specific social activities. These observations supported initially the first 
research hypothesis of the study. It is important to note that the initial choices in 
younger children remain almost unchangeable as they get older for both genders, 
except for the factor of private lessons, which enters decisively into the children's life 
at the age of high school. 
The multivariable analysis of variance (MANOVA) with 4 factors [sex (2) X area of 
schoollhome (5), X school grade (3) X educationalleveI of parents (3)] has showed 
the following results. 
Gender had a statistically significant main influence in all the factors 
examined (E 7, 750=44.34, p<.OOI, n2= .31) while no interactions were observed. 
However, it is important to mention, as remarkably, only the influence on the sport 
factor (1:\222=36, Q=.OOI, n2=.140 for the elementary school, EI.325 =75.6, Q<.OOI, 
n
2
=.189 for the secondary school, and E 1.164 =47.7, Q<.OOI, n2=.225 for the high 
school) while the influence on the other factors was small (n2 ranged between .006 
and .32). 
The school level (age) also had a statistically significant main influence in all 
the factors examined (E7. 706=42.06, Q<.OOI, n2=.295). The most important influence 
was presented on the factor/variable of Private lessons ®.711 =129.8, 12<.001, 
n
2
=.267) while the influence on other factors was small (n2 ranged between .04 and 
.064). Analysis of Variance (ANOVA) has shown a statistical significant decrease in 
sport involvement with age, both for boys ®.433=14, p<.OOI) and girls !D. 451=14, 
p<. 00 1), and a statistical significant increase of the social factor for boys (5.429= 18.1, 
p< .001) and girls ®.450=17, p<.OOI). 
The area of school did not modify the magnitude of involvement on the factors 
examined. Furthermore, the sport infrastructure of the environment, contrary to 
expectations, did not influence the involvement in sports in any age group or sex. 
The education of parents affected the way younger children managed their 
leisure time and particularly the degree of involvement in Academic activities and 
Sports. Specifically, ANOVA showed that children of elementary (girls 5.114=4.92, 
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Q<.05) and secondary school (boys D.176=12.4, Q<.OOl and girls D.172=5.01, Q<.05) 
show statistically significant differences in the degree of involvement in academic 
activities related to their mothers' educational level. The results are similar regarding 
the Academic activities in reference to the father's educational level. Children of 
elementary and secondary school (girls) show statistically significant differences. 
From Scheffe test it was observed that children, whose parents have a low educational 
level, tend to involve less in Academic activities than children with high-educated 
parents. Also, it showed that the parents' education is related to the frequency of 
involvement in Recreation activities at home for girls ®.172=7 .95, Q<.OO 1). Children 
with parents oflow education get less involved in Recreation activities at home than 
children with parents with a high level of education. 
Regarding the size of involvement in the Sport factor, the ANOV A and the 
multi-comparison Scheffe tests have shown that girls with parents of low educational 
level (elementary school D.17S=5.74, Q<.05 and secondary school D.ll5=5.74, Q<.05) 
tend to get less involved in sport activities than girls with parents of higher education. 
The ANOV A also showed significant decrease in the sports involvement in relation to 
age (for boys D.433 =14, Q<.OOl and girls D.451 =14, Q<,OOl), both for the boys and 
girls, and an increase of the social factor [D.429=18.1 (Q<.OOl) for the boys and D. 450 
=17 for the girls (Q<.OOl)]. 
These findings indicate that participants who come from families with high-
educated parents managed their leisure time differently than children with parents of 
lower education. It is worth mentioning the finding that participants who lived in up-
graded areas with better sports infrastructure are not more active than their 
counterparts of the same age and gender who are living in less advantageous areas. 
Many claim that the involvement in sedentary recreation activities such TV 
viewing or computer games resulted in a decrease in participation in P A and sports 
(Kohl and Hobbs, 1998; Savage, 1996). This study does not corroborate the above 
claim. Examining the relationship between the Sport factor and specific items of the 
free time management presented a small positive correlation to some activities with 
the higher correlation in the activity Playing video games and computers (Spearman 
r=.34, Q<. 05). Also there was a weak correlation or no correlation to the activities: 
Listening to music (r=.12, Q<.05), Watching TV or video 1/ (r=-.030, Q<.05), Hanging 
aroundwithjriends (r=.154, Q=.05), Learningforeign languages (r=.129, Q=.05), and 
Participating in private lessons relevant to school achievement (r=-.016, Q=.05). This 
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correlation is generally stable regardless ofthe sex and age of the sample. This finding 
shows that the time spent by children in sedentary recreation activities is not related to 
the frequency of the involvement in physical activities and sports. Active children 
simply chose to be active combining at the same time other recreation activities. 
b) Physical activity 
Table 3.3.1.e presents descriptive data of the sample regarding the magnitude of the 
P A performed by gender and age. 
Table 3.3.1.e: Descriptive data of physical activity (in Kcal • kg· l • day"I). 
Elementary school Secondary school High school. 
Mean SO Mean SO Mean SO 
Boys 42.23 4.9 39.9 5.16 37 4.84 
(N=1l4) (N=175) (N=136) 
Girls 39.08 4.08 36.06 3.54 34.07 2.47 
(N=106) (N=17l) (N=154) 
Table 3.3.1.fpresents the sample's classification into categories of activity according 
to their scores in the PALQ. The students classified on the first (a) and the second (b) 
category does not meet the suggested guidelines (Cavil!, Biddle and Sallis, 2001) 
regarding the PA for children and teenagers. The students of the third category (c) 
respond marginally, while in the last category (d) are classified students who 
accumulate at least one hour of daily PA during the last week and students who 
participated regularly in vigorous activities. 
Table 3.3.1.f: Sample classification (%) into categories of physical activity 
Elementary school Secondary school High school. 
PA levels B(O/O) G(%) B(O/O) G(%) B(O/O) G(%) 
(N=124) (N=123) (N=182) (N=181) (N=\36) (N=157) 
a) Very inactive 0.8 1.6 3.9 18.3 20.6 35.5 
b) Inactive 11.4 30.9 28.3 46.7 39 52.3 
c) Moderate active 19.5 17.1 22.2 16.7 15.4 8.4 
d) Active 68.3 50.4 45.6 18.3 25 3.8 
Where B- boys and G- girls 
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The values on Table 3.3 .I.f indicate that boys were more active than girls in all ages, 
while the PA was decreasing as children got older, especially for girls. The 
progressively declining percentage of active youths shows that the sedentary lifestyle 
is the main characteristic of teenagers in Greece. It seems that girls present even from 
the age of elementary school a high-risk group. ANOVA has showed that boys are 
significantly more active that girls in all age range (elementary EI.244=8.87, n<.OOI-
secondary El. 359=34.0S, n< .001 - high school El. 289=39.8, n<.OOI), since PA for both 
genders declines dramatically as children get older, especially for girls (boys D. 439 
=37.136, n<.OOI, n2=.IS and girls D.458= 66.27S n<.OOI, n2=.23). 
The MANOVA with factors sex (2), schooIlhome area (S) and school grade (3) 
confirmed the results regarding the sports factor mentioned on the analysis above. 
Especially the gender (El. 856=12S.73, 11<.001, n2=.13) and the school grade <&.856 
=90.46, n<.OOI, n2=.176) had a statistically significant main influence on the 
involvement in PA and sports, while no interaction between the factors was observed. 
The schoollhome area seems to have no effect on the involvement in P A and sports in 
all ages and sexes. Tables 3.3.l.g and 3.3.l.h presents the PA profile for boys and 
girls respectively at each school grade. 
Table 3.3.1.g: Boys' PA profile during the last 7 days. 
Elementary Secondary High 
school (N-1l4) school (N-175) school (N-136) 
% Physical Activity ........... Mean % SD Mean % SD Mean % SD 
... from active transportation 10.57 5.94 15.76 9.57 23.8 13.7 
(walking. cycling. skate etc) 
... from free play during school breaks 29.75 14.04 25.47 11.5 25.66 12.8 
... from participation in the school PE 8.03 4.84 9.23 6 11.77 7.42 
... from participation in school sport team 6.11 7.06 1.87 4.75 2.4 5.9 
... from participation in private gym or 3.86 8.44 3.25 8.62 2.7 9.11 
fitness clubs 
... from participation in organised sport 8.28 11.67 11.48 14.58 11.6 16.6 
clubs 
... from active play during free time after 33.28 14.03 32.9 12.8 22.05 12.27 
school 
Total 100% 100% 100% 
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Table 3.3.1.h: Girls' PA profile during the last 7 days. 
Elementaty Secondary High 
school (N= 106) school (N=171) school (N=154) 
% Physical Activity ........... Mean % SD Mean % SD Mean % SD 
... from active transportation 14.59 9.81 19.90 10.46 29.17 12.68 
(walking, cycling, skate etc) 
... from free play during school breaks 30.16 14.1 27.07 12.58 28.75 I \,7 
... from participation in the school PE 9.84 6.18 13.04 7.7 13.8 8.6 
... from participation in school sport 1.37 3.57 .7 3.15 .88 4.11 
team 
... from participation in private gym or 4.16 7.86 4.39 I\.6 3.8 10.78 
fitness clubs 
... from participation in organised sport 3.82 8.6 5.22 13.45 \.66 7.07 
clubs 
... from active play during free time after 36.03 15.9 29.9 16.54 2\.86 13 
school 
Total 100% 100"10 100"/0 
From the values on these tables is evident that in all ages boys participate in a higher 
rate of organized forms of exercise than girls. However, it is important to emphasize 
that the contribution of organized sports in the total energy expenditure in PAis very 
low for both genders. A very interesting point is the fact that the larger part of 
children's PA is accumulated in the school environment and particularly on free play 
during school breaks, while the contribution of school physical education and school 
sports is small in both sexes and all ages. These findings are in accordance to the 
findings of the studies presented in the sections 2.4.1 and 2.4.2. 
Proportionally, the largest contribution on girls' PA in all ages, in comparison to boys, 
seems to be the active way of transportation. As children get older, the active 
transport contributes even more to the total score of the participants regardless of sex, 
a fact which demonstrates the problem of safety in the transport in younger children. 
Tables 3.3.l.i and 3.3.1.j present descriptive data of the evaluation of the PA on 
weekdays and weekends. The question was answered on a five- point scale (where 1= 
not at all exercise to 5= exercising a lot) for every day of the week separately. The 
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value registered on the weekday is the mean of the values from Monday to Friday 
while the value registered on the weekend is the mean value of Saturday and Sunday. 
Table 3.3.1.i: Boys' PA during weekdays and weekend. 
Elementary school Secondary school High school. 
PA level Weekdays Weekend Weekdays Weekend Weekdays Weekend 
days days days 
Very .. .. 1,6 (SD 0,85) 1,57 (SD-I,13) 1,47 (SD 0,54) 1,78 (SD-I,23) 
inactive (N=7) (N=7) (N=27) (N=27) 
Inactive 2,58 (SD-O,97 ) 3,32 (SD-I,61) 2,78 (SD-I,47) 2,84 (SD= 1,34 ) 2,43 (SD-O,72 ) 2,25 (SD=I,09) 
(N=14) (N=14) (N=49) (N=49) (N=50) (N=50) 
Moderate 3,05 (SD-O,92) 3,86 (SD-I,28) 2,99 (SD=O,75 ) 3,43 (SD 1,29) 3,02 (SD 0,67) 3,04 (SD=I,46) 
active (N=23) (N=23) (N=39) (N=39) (N=21) (N=21) 
Active 3,49 (SD=O,92 ) 3,82 (SD-I,21) 3,57 (SD=O,87 ) 3,75 (SD-I,2) 3,24 (SD-O,87 ) 3,35 (SD=I,5 ) 
(N=80) (N=80) (N=81) (N=81) (N=32) (N=32) 
Where 1- Not at all 2- A lIttle 3- NeIther much or less 
4= Exercising fairly 5= Exercising a lot 
Table 3.3.1.j: Girls' PA during weekdays and weekend. 
Elementary school Secondary school High school. 
PA level Weekdays Weekend Weekdays Weekend Weekdays Weekend 
days days days 
Very .. .. 2,8 (SD-O,77) 1,9 (SD=I,OI ) 1,88 (SD=O,69) 1,71 (SD-O,85 ) 
inactive (N=32) (N=32) (N=54) (N=54) 
Inactive 2,44 (SD=O,75) 2,46 (SD=I,09) 2,39 (SD=O,78) 2,61 (SD-I,23) 2,34 (SD=O,68) 2,09 (SD=I,14) 
(N=37) (N=37) (N=80) (N=80) (N=78) (N=78) 
Moderate 3,01 (SD-O,92) 3,4 (SD=I,34) 3,22 (SD=O,69) 3,56 (SD=I,47) 3,35 (SD-O,44 ) 2,57 (SD-I,17) 
active (N=21) (N=21) (N=29) (N=29) (N=12) (N=12) 
Active 3,41 (SD 0,78) 3,47 (SD 1,31) 3,68 (SD 0,74) 3,12 (SD 1,15) 3,96 (SD-1.03 ) 3,83 (SD 1,12) 
(N=57) (N=S7) (N=32) (N=32) (N=6) (N=6) 
Where 1- Not at all 2- A little 3- NeIther much or less 
4= Exercising fairly 5= Exercising a lot 
T -test comparisons between weekdays versus weekend days for each activity category 
did not revealed any statistical significant difference for both genders. This finding 
indicates that the participants that were characterized as "inactive" remained inactive 
during the weekend. It is worth noting that the standard deviation of the mean values 
in all cases is much higher for the weekend than for the weekdays. 
Discussion 
This study aimed to examine the leisure-time pursuits, the PA level, and the 
relationship between P A and specific personal and environmental variables of a cross 
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sectional sample of Greek students living in an urban area. The data indicated that the 
leisure-time management of the Greek students diversifies according to gender and 
age and its main elements draw a different profile to that identified in the findings of 
studies in other countries (pieron and Ledent, 1996; Telema, 1998). This could be 
attributed mainly to the particular characteristics of Greek culture and to certain 
environmental variables such as the Greek educational system (Sallis, 1994). Lack of 
time is internationally an important barrier for physical activity participation 
(Baranowski, Thompson, DuRant, Baranowski and Puhl, 1993; KJesges, Eck, Hanson, 
Haddock and Klesges, 1990; Mason, 1995) and it seems to be equally important for 
the Greek students as the Participation in private lessons for better academic 
performance and the Learning of foreign languages in private institutions is a unique 
feature in the range of leisure-time activities for the Greek students. Results have also 
shown that participation in P A and sports ranks low among the activities that students 
enjoy being involved in, and as a result, a great percentage of students can not meet 
the physical activity recommendations for health (Cavill, Biddle and Sallis, 2001). 
The active lifestyle of Greek students decreases dramatically with age, while at the 
same time there is an increase in the interest for activities of social interaction and 
sedentary recreation. This tendency has also been observed in other studies (Van 
Mechelen and Kemper, 1995; Riddoch and Boreham, 1995), but it seems that Greek 
students show a stronger interest for social interaction compared to students from 
other European countries (pieron and Ledent, 1996). Despite the methodological 
difficulties that do not allow direct comparisons between international and national 
data, the increase in the percentage of inactive students of all age-groups examined in 
this study seems to be higher compared to the findings of other studies (DHHS, 1996; 
Rowland, 1991). 
Although it was expected that leisure-time management and PA participation would 
correlate with the area of residence of the participants (Mason, 1995; Sallis, 1993; 
Sallis, 1994), results showed that accessible sports infrastructure in the area of 
residence does not influence the P A levels and the involvement in organized sports. 
This result indicates that the sports infrastructure should not be examined 
independently but in relation with the characteristics of sport culture in every country 
(Vilhjalmssona and Thorolfur, 1998). This is important because in studies access to 
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sports and recreation facilities is directly related to the children's level ofPA (Mason, 
1995; Sallis, 1993; Sallis, 1994). More specifically, the sample was chosen from the 
most privileged area of the city concerning sport facilities were neither more active 
nor did they have a different profile in P A from those in other areas. 
In accordance with the findings of other studies, boys in the present study were more 
active than girls, in all age groups, (Sallis, Buono, Roby, Micale and Nelson, 1993; 
Sallis, 1993; Michaud, Narring, Cauderay and Cavadini, 1999). It was also evident 
that the participants' PA levels decrease with the age, especially for girls (Rowland, 
1991; Van Mechelen and Kemper, 1995). 
Student's PA is recorded mainly in the school environment and community organized 
sports programmes (Sallis and Owen, 1999). Of particular interest in this study is the 
fact that, although more that 40% of the sample's activity was accumulated in the 
school environment, the largest part of this percentage refers to free play during 
breaks, while the PE lesson contributes to a small degree and the participation in 
school sport teams is insignificant. It seems that in Greece, school is the most 
important setting for the promotion ofP A in young people; however, there are limited 
opportunities for participation in organized sport activities. As a result, school can not 
realise its full potential to cultivate values related to sports and lifelong active lifestyle 
(see also Study 3 - section 3.3.4). 
Participation in organized forms of exercise or private sports clubs explains only a 
small proportion ofthe sample's total PA. This lack of participation in organized 
sports activities in and out of school environment justifies the high prevalence of 
inactive students as the participation in organized sports programmes appears to be 
related to high levels of total PA (Trost, Pate, Saundres, Ward, Dowda and Felton, 
1997; Sallis, Prochaska and Taylor, 2000). That possibly explains why students living 
in areas with good sport infrastructure are not differentiated from students living in 
less advantaged environments. Students' PA profile stress that there are limited 
chances for active young people to remain active throughout adulthood since their 
participation in physical activities is occasional and not a result of regular 
participation in carefully designed and organized activity programmes both in the 
school and in the community (Malina, 1996; Vanreusel et al., 1997; Trost, Pate, 
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Sauders, Ward, Dawda and Felton, 1997). This finding supports the general 
recommendations for increase of available sports programmes in school and in the 
community as well as the encouragement of more young people to participate in 
active pastimes (Center for Disease Control and Prevention, 1997; Vilhjalmssona and 
Thorolfur, 1998). 
Taking into consideration the lack ofiongitudinal data at national or local level and 
the weaknesses of the cross-sectional design establishing a causal relationship, it 
appears that lack of time due to the demanding school programme combined with the 
many other academic activities (Arabatzoglou and Antoniou, 1994) are possibly the 
main causes for the limited involvement of students in P A and sports. This barrier 
seems difficult to overcome since the children's out of school academic obligations 
are heavy, even from the age of elementary school. However, one would expect that 
children would be active when they had the opportunity, on weekends for instance. In 
the present study that was not evident since the active children remained active on 
weekends and the inactive chose to get involved in activities other than the P A and 
sports. It is important to note that in the section 2.4.2 using an objective instrument 
found that elementary school children were less active during the weekend than the 
weekdays. However, this finding was not confirmed by the P ALQ. Even though the 
differences between the P A on weekdays and weekends were not extensively studied 
(Sallis, Prochaska and Taylor, 2000), the findings of the present research are 
contradictory to those of the other researches (Shephard, Jequier, Lavallee, LaBarra 
and Rajic, 1980). 
Also, it appears that the sports infrastructure of the environment did not affect the 
participation in PA and sports contrary to the findings of other researches (Mason, 
1995). Results also showed that the involvement in sedentary recreation activities, 
such as watching TV does not operate competitively towards the involvement in P A 
and sports. Children watching more TV are not necessarily less active. This finding is 
different to the findings ofLindquist, Reynolds and Goran (1999). Many of the 
findings above are unique and refer to the quest for deeper reasons for the adoption of 
this sedentary lifestyle by young people in Greece, such as the characteristics of the 
Greek culture, the environment, the family values, and finally, the particular attitudes 
138 
Chanter 3: ProJect 2 Needs analvses: Justification of the intervention programme 
of Greek students towards exercise, attitudes established mainly in the school 
environment. 
The amount oftime pre-adolescent students spends outdoors is closely related to their 
PA level (Baranowski, Thompson, DuRant, Baranowski and Puhl, 1993; KJesges, 
Eck, Hanson, Haddock and Klesges, 1990; Mason, 1995). In the present study, 66.5% 
of the elementary school students claimed that during the last week they had never 
gone out with their parents for active recreation and had stayed at home instead. 
Taking into consideration that the safety dimension of living in modern cities may be 
prohibiting for the unsupervised free play of young children, it could be argued that 
the children are "addicted" to a sedentary behaviour from an early age (Anderssen and 
Wold, 1992; Taylor, Baranowski and Sallis, 1994). This happens either because their 
parents consider academic pursuits more important than P A, or because the parents 
themselves do not have the time and the interest for active recreation, thus becoming 
negative role-models for their children (Andersen and Wold, 1992; Taylor, 
Baranowski and Sallis, 1994). Despite the fact that the time spent on watching TV 
was not related to the students' PA levels, the use of leisure-time for sedentary 
recreation in weekdays and weekends is consistently related to a sedentary behaviour 
in young people (Sallis, Prochaska and Taylor, 2000). This fact may indicate that 
involvement in sedentary leisure activities clash with participation in active pursuits 
and that could help to explain why interventions aiming at the reduction of 
involvement in sedentary activities result in the increase of young people's physical 
activity levels (Epstein, Saelens and Q'Braien, 1995). 
The level of parents' education influenced the way young children managed their 
leisure-time and particularly the degree to which they were involved in academic 
activities and sports; a finding that coincides with those of other studies (Sallis, 
Zakarian, Hovell and Hofstetter, 1996). Specifically, parents with higher educational 
level seem to overload their children with additional academic activities 
compromising their participation in physical activities as the school and the extra-
curriculum activities were already very time-consuming. Girls' participation in 
leisure-time and academic activities was a more complicated issue. Girls from low-
educated families reported lower participation in physical activities. Furthermore, 
their preferences for house-hold chores, social and academic activities seem to be 
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influenced both by cultural and environmental factors. In addition it could be argued, 
that girls had limited opportunities to participate in organized sports in the local 
community, either because of lack of information or because the available 
programmes did not correspond with girls' needs, expectations and interests 
(Thyrlaway and Benton, 1993) (see also Study 3 - section 3.3.4). 
The elements of students' personality directly related to the participation in PA and 
sports were not explored in this part of the study. These elements can, to a large 
extent, be developed and established in the school environment (papaionnou and 
Diggelidis, 1996). The low interest students showed for P A and sports is possibly due 
to the failure of education, and particularly of the PE curriculum, in Greece to form 
those attitudes and values that would have contributed to a more active lifestyle 
(papaioannou and Diggelidis, 1996; Trost, Pate, Saunders and Riner, 1999). However, 
the following study will help in understanding to some degree the association between 
the psychological underlay of Greek young people and their PA behaviour (see Study 
l(b) - section 3.3.2). 
It was also evident that leisure-time management was already developed on a stable 
basis for both genders in the elementary school level. Furthermore, it could be said 
that PAis a complex behaviour which is influenced in various ways according to age 
and gender by many factors. Nevertheless, it became clear that the dynamic of these 
factors is different in comparison to the findings of other studies and that is possibly 
due to the different cultural characteristics of Greek young people. These findings 
show the need of implementing intervention programmes to promote P A, particularly 
at the elementary school level, where there are more chances for successful results. 
The complex nature of the factors affecting the participation in physical activities 
supports the implementation of ecological models of behaviour change, targeting 
specific personal, social and environmental variables. The unique cultural 
characteristics presented here stress that interventions must be designed according to 
the specific characteristics and needs of Greek students and should not be simply 
adopted from practices developed in different cultural contexts. 
Although, this study presents certain strengths such as the large representative sample 
and the use of a valid inventory for P A measurement there are certain limitations that 
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should be pointed out. First, even though the cross-sectional design is prevalent in 
similar studies it may hold the danger of arbitrary conclusions and generalisations and 
it does not allow the establishment of a cause-effect relationship (Sallis, Prochaska 
and Taylor, 2000). Second, seasonal effects should be under consideration as data 
collection was accomplished in late spring when the weather conditions may have a 
positive effect on the P A of younger children but the increased academic requirements 
of teenagers may have a negative influence on their level of physical activity. Third, it 
has been observed that self-reports ofPA often overestimate the actual level of 
participation, particularly in younger age-groups (Bidddle and Goudas, 1996) and 
therefore it is possible that the percentage of inactive students in this study is even 
higher. Fourth, the use of an objective measure ofPA may have led to different results 
regarding the elements ofleisure-time management and those of participation in PA 
and sports (Trost, Pate, Ward, Saunders and Riner, 1999). Finally, it must be noted 
that these findings are based on data collected from the second biggest city in Greece 
and therefore they may not be representative to students living in rural areas. 
Conclusions and Suggestions 
Sedentary lifestyle has led to a worrying increase of the number of obese and 
overweight young people during the last years in Greece (Manios, Moschandreas, 
Hatzis and Kafatos, 1999). The avoidance of the physical and psychosocial negative 
consequences caused by inactivity could be achieved through appropriate intervention 
programmes in the family, school, and community settings (Johnson and Deshpande, 
2000; Cale, 2000). First, the Ministry of Education should promote in the school 
environment the adoption of an active and healthy lifestyle by creating adequate 
conditions for exercise, improving sports infrastructure and offering opportunities for 
participation in organized exercise during and after the daily school programme. 
Secondly, the local communities should develop appropriate health policies, design 
attractive programmes and create the necessary infrastructure so that young people 
can move and play safely. Third, in the family environment young people should get 
more opportunities for participation in physical activities, and spend less time in 
sedentary recreation at home. The parents themselves should become positive role-
models by engaging and encouraging their children to join them in active recreation. 
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3.3.2 Study I-Part (b): Psychological factors underpinning participation 
in PA and sport. 
The purpose of this part of the first study was to provide descriptive and correlational 
data of the psychological profile of young people's P A behaviour in Greece. For this 
purpose the motives of participation in P A/sport, the perceived physical competence, 
goal orientations and the attitudes towards PE lesson of a cross-sectional sample of 
Greek children were examined. 
Methodology 
Measures 
The psychological variables used in this study were adopted from a questionnaire 
used in the European study Comparative Analysis of Youth Lifestyles in Selected 
European Countries (pieron and Ledent, 1996). Four concepts were selected from the 
original questionnaire: attitudes towards PE lesson, achievement goal orientations, 
physical self-concept and motives for participation in P A and sport. These were 
selected because they are associated with the implementation of an active lifestyle and 
with personal satisfaction (Biddle and Mutrie, 2001; Pieron and Ledent, 1996). 
Procedure 
Students completed anonymously this part of the questionnaire following the 
completion of the PALQ (see also 3.3.1). The length of time necessary to collect the 
data varied slightly with the age of the interviewees mainly due to differences in 
understanding the questions. With the youngest students, the researcher had to read 
aloud the question one at a time, with the aid of the class teacher helping those 
children facing further difficulties. 14-years-old children answered at their own pace. 
In some instances, it was necessary to specify a few points in questions that were 
more difficult to appraise by children. 
Attitudes toward PE lesson 
Background 
The objectives of school now exceed the simple transmission of knowledge (Fox, 
1996). The high quality curricula provide students with strong academic knowledge 
which corresponds to individual needs and positively affect the young peoples' 
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behaviours, attitudes and social function (Johnson and Deshpande, 2000; Sherrill, 
1993). Through school life pupils acquire long tenn benefits, including knowledge of 
one's body, improve long tenn health as a result of regular exercise and develop such 
personal qualities as self confidence, courage, patience and sociability (Almond, 
1997). Physical education plays its own role in the global education endeavour. 
Physical education is the only component of the school curriculum which is directly 
related to health status (Stone, McKenzie, Welk and Booth, 1998), aims to alter risky 
behaviours (Baranowski, Anderson and Carmack, 1998), improves self-esteem 
(Theeboom, Knop and Weiss, 1995) as well as it can positively affect a number of 
other elements of young people's personality (Berger, 1996). However, at present 
time, there are some pessimistic analyses of the place and role of PE in schools 
(Hardman, 1998). This provides a challenge to any researcher involved in children's 
health and fitness to examine the current attitudes of students towards PE lesson. 
According to Fishbein and Ajzen (1975) "attitude may be conceptualized as the 
amount of affect for or against some object". Because attitudes refer to the feelings 
regarding action, the examination of young people's attitude towards PA lesson may 
provide an indication about young people's predispositions to engage in an active 
lifestyle. 
The questionnaire 
Attitude towards PE lesson was assessed by the question "What do you think about 
physical education lessons at school?" Responses were rated on five point scale from 
I dislike them very much (1) to I like them very much (5). The use ofa single 
evaluative item for the measures of attitudes has been proposed by Ajzen and 
Fishbein (1980) who stated that "evaluation is the most essential part of attitude. " (p. 
55). 
Goal orientation 
Background 
An important mediating variable, which affects the children's choices in P A and 
sport, is the individual differences in goal orientation (Duda, 1996). Research findings 
suggest that the determination and analysis of individual goal-orientations contribute 
to the understanding of how students experience, interpret and value P A. The goal-
perspective approach is at the crossroads of many detenninants of sports and it is 
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related to motivational processes in sport such as attribution, perceived competence, 
intrinsic motivation, effort exerted, task choice and persistence in sport settings 
(Biddle and Mutrie, 2001). Goal-perspective theory proposes that people can define 
competence and success in different ways (Duda and Whitehead, 1998). A task 
orientation is held when success is defined primarily in terms of self-improvement 
and task mastery. It is highly correlated with the belief that effort will bring success 
(papaioannou, 1995; Digelidis and Papaioannou, 1999). Thus, ability and success are 
self-referenced. 
A task-orientation is linked to a focus on co-operation, is positively correlated with 
self-reported enjoyment of sport and it was negatively related to the amount of 
boredom experience. In contrast, an ego-goal orientation is held when success is 
defined in terms of winning and demonstrating superiority over others. This correlates 
highly with the belief that ability is necessary for success. The goal of outperforming 
others is likely to lead ultimately to feelings of incompetence, and therefore to reduce 
persistence when individuals are regularly successful (Duda, 1994). In this case, 
subjective success and perceived competence are norm referenced. 
Research is consistent in showing the motivational benefits of a task orientation, 
either singly or in combination with an ego orientation (Duda, 1996). In a recent 
meta-analysis of numerous studies investigating the relationship between task and ego 
goals and positive and negative affect found that adopting a task goal orientation in 
sport and PA will lead to more positive reactions (Ntoumanis and Biddle, 1999b). 
Another review that examined the effect sizes for the relationship between task and 
ego climates and positive and negative affect in P A revealed that a task climate was 
associated quite strongly with positive affective and motivational outcomes 
(Ntoumanis and Biddle, I 999a). Therefore, the examination of goal orientation may 
provide important information with regard to what extent the students' view will 
foster personal development and enhance the commitment to lifetime sports 
participation and health. 
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The questionnaire 
Goal orientation was assessed by the question 'This question is about your feelings 
when you are involved in sporting activities. I feel most successful in sport when:' 
1. I am the one who can do the skill 
2. I can do better than my friends 
3. The others can't do as well as I can 
4. Others mess up and I don't 
5. I score the most points/goals, etc 
6. I am the best 
7. I learn a new skill and it makes me want to practice more 
8. I learn something that is fun to do 
9. I learn a new skill by trying hard 
10. I work really hard 
11. A skill I learn really feel right 
12. I do my best 
Responses were rated on a four-point scale from I agree very much (4) to Disagree 
very much (5). Principal components analysis shown that these 12 items represent two 
factors: in the fist factor 6 items were loaded (ego orientation), and in the second 
factor the rest were loaded (task factor) (Table 3.3.2.a) 
Table 3.3.2.a: Principal component analysis for the items of Achievement 
Orientation. 
I am the one who can do the skill 
I can do better than my friends 
The others can't do as well as I can 
Others mess up and I don't 
I score the most points/goals, etc 
I am the best 
I learn a new skill and it makes me want to practice more 
I learn something that is fun to do 
I learn a new skill by trying hard 
I work really hard 
A skill I learn really feel right 
I do my best 
% Variance explained - (TotaI47.38%) 
Notes: Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax 
Factrorl 
634 
.770 
.801 
.704 
.545 
.609 
29.65% 
Note: n=856 - KMO = .828 - BartIett test of sphericity (df 66) =2307.8, p<.OOO 
Factor 2 
.675 
.682 
.673 
.666 
.610 
.663 
17.73% 
These items had been also used in a number of studies with Greek young people of 
various ages (papaioannou, 1995; Diggelidis and Papaioannou, 1999). The items 
representing the ego- and task-orientation respectively were computed in separate 
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variables, that is ego- and task-orientation. The new variables were the mean values of 
the sum of the 6 particular items divided by the number of items. (e.g. ego variable= 
the sum of6 ego items/6). Cronbach's alpha for the ego and task orientation by age 
and gender is presented in the Table3.3 .2.b. 
Table3.3.2.b: Coefficients of internal validity (Cronbach's a) of the Goal Orientation 
Boys Girls 
Elementary Secondary High Elementary Secondary High 
Total 8(.-123) 8 (.~182) 8(.-136) 0(.-122) 0(.-181) 0(.-157) 
Ego orientation (6 .76 .67 .77 .72 .72 .82 .78 
items, 4 points scale) 
Task orientation (6 .76 .62 .76 .84 .71 .76 .75 
items, 4 points scale) 
Physical competence: 
Background 
The perception of physical competence is closely related to a fulfilment of the need 
for achievement. A high level of perceived competence in a sport activity influences 
the level of satisfaction found in sport involvement to a greater extent than general 
motivation (Biddle and Mutrie, 200 I) Amongst the sources of pleasure, perception of 
competence and desire to meet challenges or overcome obstacles sport is of prominent 
importance (Duda, 1994). Those with ability at games above average during 
childhood are more active in later life (Kuh and Cooper, 1992) and this is probably 
due to their positive sporting experiences, as compared to their less able peers. 
Likewise, perceived competence has been identified as an important factor for 
determining participation in P A, with young people seeking to participate in those 
activities that provide a sense of competence, and avoid activities they associate with 
failure (Duda, 1994). Conversely, children who are unsuccessful at mastering 
activities often experience feelings offailure, which consequently reduces motivation 
(Weiss, Bredemeier and Shewchuk 1985; Digelidis and Papaioannou, 1999). Studies 
undertaken to examine specifically the relationship between perceived competence 
and enjoyment in physical activity generally support theoretical perspectives about the 
role of perceived competence in influencing interest and enjoyment (Williams and 
Gill, 1995). Similarly, the findings offew studies that have examined how perceived 
competence in physical education relates to enjoyment in the subject have cited 
perceived competence as a powerful indicator of children's selection of physical 
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education (Luke and Sinclair, 1991). However, it appears that these studies have not 
normally related perceived competence and enjoyment to activity levels and 
particularly to recommendations for health. More recently, Hyam's et al. (1995) study 
of leisure-time PA showed that perceived competence in high school students was 
significantly related to participation. Similarly, Stonecipher's study (1995) indicated 
that less active adolescents considered themselves to be significantly less competent 
than the more active adolescents. In Finland using a sample of 1108 children, Telama 
(1998) found that there was a moderate positive correlation for both gender aged 12 
and 15 between P A and perceived competence, and a slightly lower correlation 
between PA and attitude to PE lesson for these age groups. Generally these studies 
also show that boys exhibit higher levels of perceived competence than girls (Telama, 
1998; Van Wersch, 1997). Similar moderate association between P A level and 
perceived competence were found in a recent study in UK in a sample of 922 children 
aged 10-to-ll years old (Carroll and Loumidis, 2001). Studies had shown that one of 
the strongest predictors of future levels ofPA is an individual's perception of 
confidence in their ability to be active on a regular basis (Reynolds, Killen, Bryson, 
Maron, Taylor, MacCoby and Farquhar, 1990). 
Therefore, perceived physical competence seems to be an important determinant of 
children's participation in physical activities and PE. Thus, this concept was included 
in the present study in order to check for possible differences between sub-groups of 
participants. Such possible differences, iffound, would give possible indications for 
the development of the intervention programme. 
The questionnaire 
Physical self-competence was assessed by calculating a general index from six items 
of the question' Compare yourself to other girls (if you are a girl) or to other boys (if 
you are a boy) of your age. This combined index deal with athletic abilities, agility, 
flexibility, aerobic fitness, speed, and strength. Responses were rated on six couple of 
in reverse adjectives in 5-point scale (Lintunen, 1987; Marsh and Sutherland-
Redmayne, 1994). The items representing the physical competence were computed in 
one variable. The new variable was the mean value of the sum of the 6 items divided 
by the number of items. Cronbach's alpha for this scale presented in the Table 3.3.2.c. 
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Table 3.3.2.c: Coefficient ofintemal validity (Cronbach's a) of the concept 
Physical SeljConcept (6 items). 
Boys Girls 
Elementary Secondary High Elementary Secondary 
Total B (n=123) B(n=182) B (n=136) G (n=122) G (n=181) 
Physical Self Concept 
.79 .67 .82 .83 .75 .73 
(6 items,S points scale) 
Motives for participation in P A and sport: Background 
High 
G (n=157) 
.77 
Many researchers give particular emphasis to the factors motivating the children to 
participate in physical activities and sports. The motivation reflects experiences, 
feelings and values, which are important, both for the participation of youths and 
children in sports and for their everyday life (Biddle and Mutrie, 2001). It is 
acceptable that the type of motivation and the quality of the experience in physical 
education and sports have a significant effect not only on the children's quality oflife 
but it also affects their lifetime participation (Telama, Laasko and Young, 1994). 
Motivation is the key factor to the participation in sports because it influences 
decisions on the level of effort expended and activates the individual. Descriptive 
research on participation motives for children and adolescents indicated that common 
motives are fun and enjoyment, learning and skill development, affiliation, physical 
fitness and shape, success and challenge (Biddle, 1999). 
In children and adolescents enjoyment or fun is an important motive for adopting and 
adhering to PA (Buonamano, Cei and Missino, 1995; Mason, 1995; Laws and Fisher, 
1999; Pieron and Ledent, 1996); the desire to experience fun and pleasure are 
frequently quoted as the most important motives in sports motivations studies 
(Scanlan and Simons, 1992). However, 'enjoyment or fun' has a broad meaning; for 
some young people enjoyment can be considered as an optimal psychological state 
associated with performing the activity for its own sake, whereas for others enjoying 
oneself through PA is the result of participation for other reasons (De Bourdeaudhuij, 
1998). Research findings indicated that motives to participate in PA differentiated 
across age and gender. An extensive study in Finland twenty years ago had shown 
that boys and younger adolescents were more interested in achieving success in 
competition but by late adolescence very few showed interest in this factor (Telama 
and Silvennoinen, 1979). This trend was reversed for motives associated with 
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relaxation and recreation. Fitness motivation was strongest among those who often 
thought about sport and took part in sport club activities. This fitness motive was 
unimportant for 18-19 year olds, or for those uninterested or inactive in sport. Another 
study in Northern Ireland (Van Wersch, 1997) has shown that interest in physical 
education remains relatively constant for 11-19 year old boys, whereas during the 
same period interest declines sharply for girls. 'Interest' was assessed by 
questionnaire items pertaining to attitude, behaviour, motivation and perceptions of 
fun in the PE setting. Data from the English Sports Council's survey of young people 
and sport (Mason, 1995) showed, that from a large sample of6-16 year olds, motives 
are diverse, ranging from general enjoyment to fitness and friendships. Finally, a 
recent European comparative study revealed that children's motives of the same age 
and gender were quite different across countries (pieron and Ledent, 1996) 
confirming other reports from Europe that children are motivated for a variety of 
reasons (Biddle, 1999). 
The questionnaire 
The statement "Here are some different reasons for participating in sport. Please state 
how much you agree or disagree" was used. Responses were rated on a four- point 
Likert scale, from Very important (4) to Very unimportant (1) in every one of the 
following items: 
My friends do 
I wand to make a career of it 
I meet new people 
I can do something that is good for me 
I enjoy competition 
I wand to be physically fit 
It relaxes me 
I enjoy exercise 
I like being in a team 
My family wants me to participate 
I can get my body in shape 
I can make money in it 
It is exciting 
It makes me physically attractive 
I can meet friends 
It gives me the opportunity for self expression 
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Measurement Variables 
Independent Variables: Age (3 levels, elementary - secondary - high school), gender 
(2 levels, boys - girls) and P A level (3 levels, inactive - moderately active - active) 
were the independent variables used in the analyses of this part of the study. 
Depended Variables: Attitudes toward school, physical competence, goal orientation 
and motivation towards P A and sport were the dependent variables. 
Computations and statistical analysis 
All statistical analysis was performed using SPSS for Windows. Descriptive statistics 
were used to describe the depended variables across age and gender. In order to 
determine the associations between the various variables, bivariate correlational 
analyses were conducted (Spearman's coefficient correlation). Next, the influence of 
age, gender and PA level on attitudes towards PE lesson and physical competence 
were explored by employing analysis of variance (ANOVA). Homogeneity of 
variance between dependent variables was established using Levene's test. Statistical 
significance was set at p<.OS. Between-sex comparisons on dependent variables were 
evaluated using independent samples Student's t-tests. Post Hoc (Scheffe) test was 
used to examine the statistical difference between sub-groups. 
Results 
Descriptive data of the variables 
Descriptive statistics for the dependent variables are provided in Tables 3.3.2.d and 
3.3.2.e. 
Table 3.3.2.d: Descriptive data of attitudes towards PA lesson, achievement 
orientation and physical competence. 
Boys (n-441) Girls (n-460) 
Elementary Secondary High Elementary Secondary 
B (n=123) B (n=182) B (n=136) G(n=122) G (n=181) 
M"" so M"" SO M"" SO M"" SO M"" SO 
Attitudes toward PE 
lesson 4.33 0.9 4.17 0.97 4.18 0.85 4.21 0.97 3.77 0.9 
Goal ego 2.45 0.51 2.46 0.55 2.53 0.53 2.34 0.52 2.26 0.57 
orientation 
task 3.39 0.40 2.30 0.48 3.24 0.54 3.32 .46 3.15 0.48 
Physical competence 3.82 0.63 3.71 .75 3.8 0.75 3.74 0.66 3.35 .66 
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G(n=157) 
M"" so 
3.6 0.9 
2.25 0.57 
3.19 0.49 
3.24 0.71 
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Table 3.3.2.e: Descriptive data of different motives for participation in sport. 
Boys (n-392) Girls (n-323) 
Elementary Secondary High Elementary Secondary High 
B (n=1l2)* B (n=160)* B (n=120)* G (n=lOO)* G (n=I3l)* G (n=92)* 
M"" so M,,,, SO M"" SO M"" SO M,,,, SO M"" SO 
My friends do 2.l2 0.99 2.34 0.82 2.07 0.71 2.19 0.79 2.03 0.73 2.08 0.64 
I wand to make a 2.92 0.9l 2.71 0.93 2.43 0.94 2.56 0.91 2.11 0.93 1.87 0.73 
career of it 
I meet new people 3.09 0.84 2.98 0.72 2.79 0.73 2.97 0.79 2.85 0.6l 2.8 0.71 
I can do 3.63 0.l9 3.42 0.66 3.42 0.66 3.52 0.64 3.44 0.56 3.41 0.6l 
something that is 
1:: 200d forme §. I enjoy 3.18 0.9 3.19 0.7l 3.13 0.8 2.81 0.87 2.77 0.88 20ll 0.8 
§ comoetition I wand to be 3.54 0.67 3.47 0.6l 3.40 0.72 3.39 0.66 3.33 0.6l 3.26 0.69 
P': phys1caUy fit . It relaxes me 3.26 0.77 3.08 0.8 3.17 0.78 3.1l 0.83 3.03 0.73 3.16 0.82 
.9 I enjoy exercise 3.43 0.69 3.38 0.64 3.31 0.7 3.43 0.67 3.18 0.73 3.18 0.7l 
.::: 
0 
·a I llke belne In • 3.54 0.7 3.33 0.77 3.24 0.82 3.34 0.74 2.90 0.89 2.90 0.81 
.9- team 
u My family wants 2.l4 1.08 2.16 0.9 1.83 0.76 2.18 0.96 1.80 0.73 1.72 0.67 
"i me to participate 
... 
I can get my body 3.37 0.76 3.33 0.6l 3.23 0.68 3.20 0.81 3.30 0.63 3.35 0.l4 
.g in shape 
'" I can make money 2.7l 1.0 2.84 0.9 2.42 0.89 2.l0 0.91 2.24 0.86 2.06 0.81 .~ in it 
~ It is exciting 3.32 0.77 3.18 0.73 3.35 0.61 3.34 0.7l 3.01 0.73 3.18 0.69 
It makes me 3.0 0.97 2.96 0.88 2.92 0.81 3.09 0.82 2.91 0.80 3.0l 0.71 
physically 
attractive 
I can meet friends 3.13 0.71 2.88 0.84 2.73 0.84 2.94 0.88 2.58 0.78 2.66 0.81 
It gives me the 3.29 0.78 3.13 0.74 3.06 0.8l 3.23 0.77 2.99 0.79 3.0 0.82 
opportunity for 
self exPression 
"Note: Numbers m bold represent the 5 most Important motiVes for all genders and age groups. 
From the Tables 3.3.2.d and 3.3.2.e some important notes can be made. 
o Both genders had very positive attitudes towards PE lesson, which, decline, as 
children get older. 
o Similar rate of decline was apparent for the perceived physical competence for 
both genders as they get older. 
o Both genders and age groups (except for secondary school boys), task-
orientation is higher than ego-orientation. This predominance of the task-
orientation gives a favourable view of these children concerning their lifetime 
participation in P A and sports. 
o With regard to the motives of participation ifPA!sports, from the Table 3.3.2.e 
is apparent that three common motives appeared at the top of the ranking for 
both genders and age groups: health ("I can do something that is good for me", 
"I can get my body in shape" and "I wand to be physically fit"), enjoyment ("I 
enjoy exercise") and social relationship ("I like being in a team"). Both genders 
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in all ages consider that the opportunity for self expression is a high motive for 
participation in P A/sports. However, boys tend to enjoy more competition than 
girls. It is also worth mentioning the unimportance of the social variable 'My 
family wants me to participate' as a motive for participation in P A/sports, even 
for the younger children. 
Comparisons of means 
Attitudes towards PE lesson: Three way analysis of variance (ANOV A) was 
performed in order to examine the effects of students' gender, age and P A level on 
attitudes towards PE lesson. Analysis showed main effects of sex (E 1.891=7.19, 
12<0.001) and PA level (E 2.891=27.88, 12<0.001) and no interaction effects. The more 
active students had statistically significantly more positive attitudes towards PE lesson 
independently of age and gender. The post-hoc univariate analyses indicated that this 
difference was statistically significant for all three P A groups. Attitudes towards PE 
lesson decline statistically significant for girls as they get older (E 2.458=15.34, 
12<0.001). Furthermore, with regard to gender, independent Student'st-test indicated 
that secondary (1 (360)=4.06, 12<0.001) and high school boys (1 (290r5.59, 12<0.001) had 
statistically significant more positive attitudes towards PE lesson than girls. 
Physical competence: Three way analyses of variance (ANOVA) were performed in 
order to examine the effects of students' gender, age and PA level on the perception 
of physical competence. Analysis showed main effects of sex (E 1.863=16.47, 12<0.001) 
and PA level (E 2.863=34.54,12<0.001) and interaction effect between sex and age 
(E 2. 863=4.87,12<0.05). The more active children had a statistically significantly more 
favourable view about their physical competence than the low active counterparts, 
independently of the age and gender. The post-hoc univariate analyses indicated that 
this difference was statistically significant for all three P A groups. Independent 
Student'st-test indicated that secondary (1 (34S)=4.7, 12<0.001) and high school boys 
(1 (283)=6.4,12<0.001) had statistically significantly more positive perceived physical 
competence than girls. 
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Relationship between variables 
Table 3.3 .2.f presents Spearrnan correlation coefficients between goal orientation and 
P A level. Positive statistical significant correlations found between both orientations. 
However, task-orientation reveals stronger correlation with PA than ego indicating 
that high task-oriented children tend to be more physically active. 
Table 3.3.2.f: Correlation between task-ego and physical activity (Spearman). 
Physical Activity Score 
Elementary Secondary High Elementary Secondary High 
Total B (n=123) B (n=IS2) B (n=136) G (n=122) G (n=ISI) G (n=157) 
Task 046** .37** .59** .51** .56** .45** .32** 
Ego .22** .25** .23** .28** -- .19* .23** 
CorrelatIOns are slgmficant at *R < .05 and ".12< .01 level (2-taHed) 
Table 3.3.2.g presents Spearman correlations coefficient between task-ego orientation 
and attitudes towards PE lesson. Task-orientation correlated positively with 
favourable attitudes towards PE lesson. 
Table 3.3.2.g: Correlation between task-ego and attitudes towards PE lesson 
(Spearman). 
Physical Education Lesson 
Elementary Secondary High Elementary Secondary 
Total B (n=123) B (n=IS2) B (n=136) G (n=122) G (n=ISI) 
Task .35** 
--
.31** A" .51*' .37** 
Ego .01** -.22* -- -- -- -
CorrelatIons are Significant at * R < .05 and * • .Jl< .0 1 level (2-taIled) 
High 
G (n=157) 
.26'* 
--
Table 3.3 .2.h presents Spearrnan correlations coefficient between perceived physical 
competence and attitudes towards PE lesson. 
Table 3.3.2.h: Correlation between physical competence and attitudes towards 
PE lesson. 
Boys (n=441 ) Girls (n-460 
Elementary Secondary High Elementary Secondary High 
B (n=123) B (n=IS2) B (n=136) G (n=122) G (n=ISI) G (n=157) 
--
.28** -- .33** .34** .36** 
CorrelatIons are Significant at '*12< .01 level (2-taIled) 
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There is a statistically significant positive relationship between them, especially for 
girls in all ages. This relationship indicates that young people who perceived 
themselves as competent in PA and sports possibly have a more favourable attitude 
towards PE lesson than those who perceived themselves as less competent. 
Table 3.3.2.i presents Spearman correlations coefficient between perceived physical 
competence and P A level. The statistical significant relationship across gender and 
age group indicated that positive perceived physical competence might lead to a 
higher involvement in P A. 
Table 3.3.2.i: Correlation between physical competence and P A level. 
Boys (n=441 Girls (n=460 
Elementary SecondaJy High Elementary SecondaJy High 
B (n=123) B (n=182) B (n=136) G (n=122) G (n=181) G (n=157) 
.27" .43" .33" .41" .38" --
Correlations are SIgnificant at ".11< .01 level (2-t31led) 
In Table 3.3.2.j presented the Spearman correlation coefficient between motives of 
participation in PNsports and PA level. 
Table 3.3.2.j: Correlation between motives of participation and PA level (Spearman). 
Bovs (n=441) Girls (n=460) 
Elementary Secondary High Elementary Secondary High 
B(n:123) B (n=182) B (n=136) G (n=122) G (n=181) G (n=lS7) 
I can meet friends 
-
_. 
- -
0.207' -
I wand to mde a career oftt 0.25" 0.36** 0.47" 0.47" 0.29*' 0.25*' 
I meet new people 0.215* 0.18· 0.28" 0.21' 0.24" --
I can do something that is good for 
--
0.24*' 0.47" 0.51" 0.4" 0.28" 
me 
I enjoy competition 0.22' 0.3'· 0.45" 
--
0.30" --
I wand to be physically fit 0.25" 0.3'· 0.36" 0.47" 0.29" 0.35" 
It relaxes me 
-- 0.22" 0.27" 0.33" 0.38" --
I enjoy elercise 0.28" 0.31** 0.38'* 0.36" 0.44" 0.35" 
Illke beln.: In a team 0.3" 0.31" 0.52" 0.35" 0.2' 0.22" 
My family wants me to participate 
-- 0.2' -- -- -- --
I can get my body in shape 0.25" 0.4** 0.27" 0.32" 0.23" 
--
I can make money in it 0.28" 0.38" 0.31" 
--
-- --
It Is exclUDE 0.27" -- 0.41" 0.29" 0.29" 0.29" 
It makes me physically attractive 0.22' 0.27*' -- 0.3" -- -
I can meet friends 
- 0.16' -- - - --
It gives me the opportunity for self 0.3'- 0.19- 0.28" 0.35'- 0.32" 0.26-' 
expression 
'Notes: - Motives m bold are sIgnificantly correlated With PA level across all genders and age groups. 
- Correlations are significant at ' 11 < .05 and --J1< .01 level (2-tailed). 
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The more consistent associations found across age and genders refer to the motives 
related to health, enjoyment, social relationship, and career in sports. Health and 
enjoyment are the motives with the strongest relationship with PA level for girls. 
Health, social relationship and excitement from participation in competitive sports are 
the motives with the strongest relationship with P A level for boys. Important also is 
the fact that there was no relationship between the social variable 'My family wants 
me to participate' and the level ofP A, even for the younger children. 
Discussion 
The purpose of this part of the study was to provide descriptive and correlational data 
of the psychological component ofPA behaviour ofa cross-sectional sample of Greek 
young people with regard to gender, age and PA level. In summary, the results of this 
study revealed a significant but moderate positive relationship between PA level, 
perceived physical competence, goal orientation, and attitude towards PE lesson. 
More active children tend to have more positive view about their perceived physical 
competence (Carroll and Loumidis, 2001; Hyams et al., 1995; Stonecipher, 1995; 
Telama, 1998), be more task-oriented and enjoy PE lesson more (Telama, 1998) in all 
age groups. These findings are more evident in girls in all age-groups. Greek boys 
also exhibit higher levels of perceived competence than girls, a finding similar to the 
findings of Telama (1998) and Van Wersch (1997). Health, enjoyment and social 
relationship emerged as the strongest motives for participation in PA and sport in both 
gender and age groups. 
Attitudes towards PE lesson and perceived physical competence 
The results of this study emphasize the possible important association of perceived 
competence in attitudes towards PE lesson; the results support the hypothesis that 
those who perceived themselves as more competent would participate in more P A and 
enjoy PE more. The findings of this study also support the hypothesized gender effect 
on perceived competence, and this is similar to the results found by Van Wersch 
(1997). Boys perceived their competence to be higher than girls. This is possibly 
stressed through the gender difference in the amount of time devoted to participation 
in PA. 
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However, the general trend is that Greek students have a favourable attitude towards 
school PE lesson. This is in line with findings from other studies conducted with 
secondary school children in Greece (Kioumourzoglou, Heva and Mavromatis, 1991). 
This is due to the fact that school's PE lesson represents an important environment for 
active play, self-expression, and socialisation for the Greek children taking into 
consideration their P A profile (see also 3.3.1). Boys had a more positive view towards 
PE lesson than girls in all ages; however, this positive view decreases as children get 
older, a finding which is corroborated by other findings from studies in other 
countries (pieron and Ledent, 1996). Importantly, this decline seems to be sharper for 
girls; this should be interpreted in relation with the Greek PE lesson characteristics as 
well as the particular motives towards sport of each gender. 
In Greece the National Physical Education Curriculum, both for elementary and 
secondary school (National Ministry of Education, 1990; 1996) is based on the 
teaching of a range of motor activities in which team sports predominate. Less 
emphasis is given to other subjects such as athletics, dance and gymnastics. A number 
of researchers in Greece believed that the absence of clear aims and objectives is the 
basic drawback of the Greek National Curriculum (papaioannou, Theodorakis and 
Goudas, 1999; Papaharisis, in press). The large number of aims, the non-existence of 
directive guides, and the unclear teaching pursuits has resulted most of the times to 
poor and un-coherent lessons. Furthermore, the insufficient time allocated to PE 
lesson (2 hours of 45 minutes lesson per week) and the more emphasis given to the 
skill acquisition necessary for playing efficiently team games, makes the teaching 
process difficult, mainly when large variation exists in ability levels among students; 
this is evident between genders in secondary education. The activities included into 
the Greek National Curriculum in their majority are competitive and they are mainly 
addressed to physically gifted students. However, despite the fact that these elements 
may fit to boys' interests and abilities, they do not correspond to girls' characteristics 
because they are less attracted by competitive situations (Van Wersch, 1997). 
Numerous studies had shown that when an individual has a strong desire to be 
successful in sport activities, the experience of failure could lead to disappointment, to 
lack of enjoyment and to drop-out (papaioannou, 1995). Consequently, less physically 
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gifted children or girls will possibly to lose their interest because they understand that 
PE lessons offer minimum opportunities for success and achievement (Duda, 1994; 
Digelidis and Papaioannou, 1999). It could be argued, therefore, that a likely cause of 
girls having less favourable attitudes towards PE lesson, in comparison to boys, is 
because of their lower perceptions of their ability. This view is strengthened by the 
positive association found between physical competence and attitudes towards PE 
lessons, and it has also been stressed by many other researchers (Carrol and Loumidis, 
2001; Luke and Sinclair, 1991; Williams and Gill, 1995; Telama, 1998). In addition 
the results concerning the positive association between P A levels, perceived 
competence and attitudes towards PE lessons have also been corroborated by the 
findings from Hyams et al. (1995), Stonecipher (1995), and Telama (1998). 
Goal orientation 
In all gender and age groups task-orientation is much stronger than ego-orientation. 
This difference is in agreement with data from the international literature (pieron and 
Ledent, 1996; Digelidis and Papaioannou, 1999). Task is supposed to foster personal 
development and enhance the commitment to lifetime sports participation and health. 
It is not surprising, therefore, those high task-oriented students are more physically 
active and have more positive attitudes towards PE lesson than ego-orientated 
students, independently of gender and age. Papaioannou and Goudas (1999) have 
demonstrated that pupils are influenced by the goal perspective when it is promoted in 
the class. The findings of this study underline the important role of teachers in 
creating positive classroom motivational climates by setting challenging goals and 
reinforcing values of personal achievement and co-operation (Ntoumanis and Biddle, 
1999a; Treasure and Roberts, 1995). However, the findings also indicate that PE 
teachers in Greece must put in more effort in order to create a stronger task-involving 
atmosphere in their classes. 
Motivation towards P A/sport 
Health, enjoyment and social relationship have a positive relationship with PA levels 
in both gender and age groups. These findings are in accordance with other studies 
(Biddle, 1999; Pieron and Ledent, 1996). It appears that most young people 
understand the fitness and health benefits of regular participation in P A. The 
overwhelming importance of the item "being physically fit" or "expecting something 
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good for themselves" is evident. However, there are two particular trends when 
considering differences between gender and age groups. Firstly, with regard to health, 
the motives of enjoyment and social interaction had a stronger association with P A 
levels for elementary school girls than for boys of the same age. However, girls 
progressively become less motivated when they lose interest towards sports and turn 
to other leisure pursuits. As a consequence, the relationship between motivation and 
P A levels also progressively decreased. On the other hand, the situation was different 
for boys where the social interaction and enjoyment obtained from being member of a 
team had the highest correlation with PA level. The finding that girls progressively 
become less motivated towards sports, and at the same time form a less favourable 
view about their physical competence is worrying. Secondly, boys are more motivated 
by competitive situations and the social aspect of sports than girls, who are motivated 
from activities which offer relaxation and recreation. For girls, enjoyment of 
competition had significantly lower importance than the exercise itself. This fact may 
explain to an extent the low participation of girls in sports clubs outside of school and 
their massive drop-out from competitive activities at the age of 10 to 12 years old 
(Avgerinos, 1997). 
Family does not influence children's involvement significantly (pieron and Ledent, 
1996). This finding should be viewed within the area of socialisation into sport and 
children's influence by their parents participation (CoakJey, 1987). However, recent 
reviews on determinants ofPA confirmed the low importance of this social variable 
for children's P A behaviour (Sallis, Prochaska and Taylor, 2000). 
Conclusion - Suggestions 
This part of project 2 adds to the body of knowledge on the association between PA 
levels and the psychological variables of perceived competence, attitudes towards PE 
lessons, goal orientation and motives for participation in P Alsport of a large cross-
sectional sample of Greek children. This study supports the link between these 
variables and physical activity participation. The findings are important for physical 
education teachers and health professionals who work with young people towards the 
achievement of the recommended activity levels for health benefits. 
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Though it is certainly important that young people are active, it is even more 
important that they will become physically active and informed adults. The health 
consequences of physical inactivity are much more evident in adults than in young 
people. Therefore, P A programmes for children should be organized according to how 
they might influence long-term activity behaviour. Consequently, based on the finding 
of this study, a number of recommendations should be made on how young people 
could develop and establish a positive lifetime perspective for P A. Family, school and 
the community can play a determinant role towards this objective. The youth activity 
programmes should provide children with enjoyable lifetime activities and give them 
the opportunity to develop skills and obtain positive experiences throughout a 
supportive learning environment. Opportunities for elementary and particular middle 
scholars to receive more and quality PE is extremely important because children 
progressively accumulate less PA as they get older, both in and out of the school 
environment. 
Taking into consideration the findings of this study and the recommendations made in 
other relevant studies (Cale, 2000; McKenzie, 2001; Sleap, 1997) school PE lessons 
must be characterized by the following elements, especially for girls: 
~ Physical activities must be enjoyable and increase students' feelings of 
competence. The PE curriculum must consist of a range of individual 
and team activities offering opportunities for success and self-
expression. These activities must be differentiated according to gender 
preferences providing equity in opportunities for P A. 
~ It should provide a secure, supportive environment that rewards 
participation and personal effort and does not overemphasize 
competition and winning. 
~ It should be developmentally sound and well-linked to the age-specific 
interests, motives, and abilities of each gender and age group. Teachers 
must be reinforcing students' confidence by giving positive feedback. 
~ Teachers have to provide the right environment for children of all 
abilities to develop a wide range of skills. This environment can 
produce a motivational climate (Biddle, 1999), where enjoyment and 
perceptions of competence are enhanced or decreased. Therefore, 
teachers must promote task-orientation and avoid competitive 
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situations, or situations in which students' performance is norm-
referred (Treasure and Roberts, 1995). The highly competitive 
environment may lead to a decrease in the confidence oflow ability 
children, and may often cause feelings of incompetence, which may 
lead to failure. 
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3.3.3 Study 2: The role of PE teachers in promoting health and PA 
The forth research question of this project which is related to the extent of PE teachers 
being prepared to support health and P A initiatives will be thoroughly examined in 
this study. The purpose is to investigate the knowledge, attitudes and self-efficacy of a 
sample of elementary and secondary school PE teachers in teaching a HRE 
programme. 
Background 
The attitudes towards a behaviour express the positive or negative estimation of the 
behavior (Ajen and Fishbein, 1980). The attitudes towards a behaviour are an 
important factor in determining whether the person will finally get involved in the 
particular behaviour. So, it makes sense to expect PE teachers to choose the 
implementation of a HRE programme that they are positive towards (Asthon, 1985; 
Ashton, Webb and Doda, 1983). Self-efficiency is the confidence one feels in specific 
circumstances and refers to the personal beliefs regarding the ability to organize and 
carry out a series of activities required for the achievement of a specific result. Self-
efficiency also determines the choice of an activity (Bandura, 1997). Research among 
teachers has shown that high self-efficacy is positively associated to the higher 
achievement of students, and to the ability of managing the class. Furthermore, the PE 
teacher's self-efficiency for the achievement of specific goals in a PE lesson was 
positively related to the evaluation of the importance of those goals (Biddle and 
Goudas, 1998). 
Methodology 
Sample 
In this study 103 participants (53 men and 50 women) took part who were PE in 
service teachers appointed in elementary (nl=50) and secondary (n2=53) education. 
The sample was randomly chosen from 74 schools in the wider area of Thessaloniki. 
The researcher himself visited the PE teachers personally during school hours and 
after verbally explaining the aim of the research he/she then handed out the 
questionnaires, which were completed anonymously and then returned in enclosed 
sealed envelopes. The completion of the questionnaires was voluntary. 
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Instrumentation and measurements 
The data was collected by a questionnaire created for the needs analysis of the 
teachers. The questionnaire included four categories of questions (see Appendix 2.a). 
The first category of questions involved the recording of: a) the demographic data of 
the interviewees, b) their academic qualifications and their experience in education. 
The second category of questions involved the evaluation of the participants' attitudes 
towards the implementation of a new HRE program in the school. According to the 
theory of "Reasoned Action" (Ajzen and Fishbein, 1980) the attitudes towards a 
behaviour express the positive or negative degree of appreciation of the particular 
behaviour. For the evaluation of attitudes the participants answered the question "For 
me, the implementation of a new PE program at school is .... ". The answers were 
given on a 7 points scale, in four couples of adjectives, that is i) Difficult (1) - Easy 
(7), ii) Repulsive (1) - Attractive (7), iii) Tiresome (1) - Refreshing (7), iv) Useless (1) 
- Useful (7). 
The third category of questions involved the evaluation of the participants' self-
efficacy regarding the organization and the implementation of a HRE program, and 
more particularly the evaluation of the ability to influence the behaviour of their 
students in matters of nutrition, tobacco and alcohol consumption, and participation in 
P A and sports. 
Finally, the participants' perception of their knowledge for a successful 
implementation of the program was evaluated by answering the following question. 
"My level of knowledge regarding the organization of a new HRE program at school 
is ... " The answers were given on 10 point scale, where by 1 was evaluated the answer 
"No knowledge" and by ten the answer "Plenty of knowledge". 
Pilot research - Validity and reliability studies 
Before the collection of the final data the questionnaire was: a) examined and 
corrected by two specialists, b) evaluated for the comprehension of the questions by 
personal interviews with 7 PE teachers, and c) distributed to 14 in service PE teachers 
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(9 men and 5 women) twice within a week for the evaluation of its reliability. 
Cronbach 's a for the two measurements is presented on Table 3.3.3.a. 
Table 3.3.3.a: Cronbach 's a for the depended variables for the 1 st and 2nd measure. 
Variables Question 1'1 Measure 2nd Measure 
Cronbach's a Cronbach's a 
Attitudes 
(4 items) 
Self-efficacy 
(8 items) 
For me to implement a new 
program of physical education in 
my school is ..... 
How sure are you that you can 
organize a lIRE programme in your 
school? 
Data management and Statistical Processing 
0.71 0.84 
0.89 0.90 
Sex (2 categories), experience in education (3 categories, that is 1-8 years, 9-15 years 
and more than 15 years), the educational grade the participants served (two categories, 
that is primary and secondary school) were the independent variables. The dependent 
variables were: a) attitudes towards the implementation ofa new HRE program in 
school, b) self-efficacy, and c) level of knowledge in teaching a HRE program. The 
four items for the evaluation of the attitudes and the 8 items for the evaluation of self-
efficiency were computed in one value which was the quotient of the sum of the items 
by the number of the items. The MANOV A and the dependent samples Student's t-
test were used to examine the dependent variables. Levene's test was used to examine 
the homogeneity of the sample for all three dependent variables (12).05). Statistical 
significance was set at 12<.05 level. 
Results 
The results showed that 46% of the sample claimed participation during the last years 
in at least one scientific congress per year relevant to sports and physical education. 
82.5% participated annually at least in one seminar relevant to their status as coaches. 
92.3% claimed they wished to attend seminars specialized in school physical 
education. 28% of the interviewees reported that they are competent in a language 
other from Greek to a satisfactory level, and only 14% of them know to use a 
computer and relevant new technologies (e-mail, intemet) to a satisfactory level. On 
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Table 3.3.3.b the descriptive data from the answers regarding the knowledge, attitudes 
and self-efficiency of the people interviewed are presented. 
Table 3.3.3.b: Descriptive data of the dependent variables. 
Male (n=53) Female (n=50) 
Elementary Secondary Elementary Secondary 
(n1=26) (n2=27) (n1=25) (n2=25) 
Variables Mean SD Mean SD Mean SD Mean SD 
Attitudes 5.04 1.02 5.18 0.7 5.08 0.88 5.13 0.75 
Self-efficacy 4.94 0.84 4.82 0.93 4.8 0.82 4.6 0.72 
Knowledge 7.24 2.18 7.56 1.63 6.04 1.97 7.48 1.64 
Regarding the organization of a HRE programme in school, it would appear that 
46.5% of the interviewees thought they had sufficient knowledge; 50.5% of the 
interviewees had a positive attitude towards its implementation in a school 
environment; and 44.7% believed that they were capable of responding to the 
demands of such a program and of influencing the students' behaviour positively. 
Multivariate analysis of variance (MANOVA) with three factors [sex (2) X 
experience in education (3) X the educational grade the participants served (2)] 
showed that there is no significant statistical difference or any interaction between 
sex, teaching experience and teaching level, and the attitudes, knowledge and self-
efficiency for the organization ofa HRE program (g>.05). Table 3.3.3.c shows a 
positive correlation between the depended variables. 
Table 3.2.4.c: Correlation between the dependent variables (Spearman r). 
Self-efficacy Knowledge Attitudes 
Self-efficacy -- .27* .34* 
Knowledge .27* 
--
.24* 
Attitudes .34* .24* --
* g<0.05, (two-tlllled) 
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Discussion 
The aim of this study was to examine of the possibility of implementing a HRE 
program by in service PE teachers appointed on the primary and secondary level of 
education. The PE teachers who participated in this study showed a high level of real 
disposition to get informed and trained in subjects related to their job and they 
expressed the desire to participate in specialized issues relevant to a PE lesson. 
However, this training is only carried out due to the personal motivation of the 
interviewees that is generated mainly by an interest in information regarding 
competitive sports, an area where a large part of this sample offer their services as 
coaches, rather than as part of their school-teaching. 
The PE teachers' ability to influence their students effectively in health related issues 
and to successfully implement a HRE programme seems to be limited. This stems 
from the fact that half of the interviewees claimed to have inadequate knowledge. 
The fact that 45.6% of them claimed to have adequate knowledge seems to be related 
more to their perceived abilities than their true knowledge in HRE issues. This claim 
is based upon the following arguments: 
a) The philosophy that underlies the HRE model is radically different from the 
logic of competitive sports. 
b) The model has been present on the educational scene since the last decade 
without being implemented in Greek schools. 
c) In Greek schools there is no regular in service training for appointed PE 
teachers. Furthermore, as the results have shown, the majority of the 
interviewees have no access to international literature or the Internet due to 
limited skills with regard to language and computer use. 
In summary, the PE teachers' training represents a fundamental condition for the 
successful implementation of any HRE programme in the school environment. 
It is remarkable that the people questioned universally showed interest in training in 
specialized physical education issues (92.3%). 
As far as their attitudes are concerned, the results showed that almost half of the 
interviewees were positive about the implementation of a new program. This may be 
related to the fact that as the students grow older they are gradually losing interest in 
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PE lessons (see also section 3.3.2). This negative fact is observed by the PE teachers 
in their daily practice (Diggelidis and Papaioannou, 1999). 
The positive correlation observed in the dependent variables shows that PE teachers 
who perceived they had the necessary knowledge to implement a HRE programme 
felt greater confidence concerning the positive effects of the program on their 
students' behaviour. This fact justifies, up to a certain point, the high percentage of 
people who are viewing the implementation of a new program with scepticism. The 
PE teachers who felt they lack knowledge and information in HRE issues had a less 
favourable attitude towards the implementation of similar programs. This correlation 
possibly shows that the adoption of more positive attitudes towards the 
implementation of new programs could come with an increase in the level of 
knowledge and the acquisition of skills which are considered necessary conditions by 
the instructors in order to become more effective in innovative teaching approaches. 
To summarise, the training of teachers seemed to be the basic condition for the 
implementation of the programme. The findings of this study indicate that teacher 
training should focus on: 
a) The philosophy, contents and helpfulness of the HRE programs so that they 
will be convinced of their importance and treat them positively. 
b) The acquisition of specialized knowledge and practical skills for teaching the 
contents of such a programme. 
c) The creation and the provision of the necessary recourses that will 
considerably help the planning and the implementation of the teaching. 
Furthermore, the training program can be a unified entity, and not a diversified one 
according to the experience of the PE teachers, the educational level they serve and 
their sex, since no differences were observed in these variables. On the disadvantages 
of the study, we must mention that the PE teachers treated the study with reservation. 
It is a revealing fact that almost 20% of the people who were approached initially 
refused to fill out the questionnaire believing that the results of the research could 
possibly be used in the ministry's current attempt to introduce the evaluation of the 
educational effort. This percentage possibly misquotes the above estimations. 
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3.3.4 Study 3: Physical activity promotion in Greek schools 
Throughout this study, the fifth research question of this project will be examined and 
- its relationship to the P A promotion in the school environment. The purpose of this 
study was to provide information regarding the nature and extent of a P A promotion 
in a sample of elementary and secondary schools in Greece. 
Methodology 
Sample and instrumentation 
The sample of this study consisted of 17 schools (6 elementary, 6 middle and 5 high 
schools) from 5 different administrative municipalities of the city of Thessaloniki (see 
also 3.1.4). A questionnaire was designed to elicit descriptive information regarding 
a) the range, nature, quantity and quality ofPA opportunities available within the 
schools, and b) the background of the stuff in issues relevant to health promotion in 
schools (see Appendix 2. b). The questionnaire was addressed to the head teachers 
because these individuals hold, by law, the main administrative responsibility for 
every programme or initiative running within the school environment. In order to 
determine the different avenues through which schools were promoting P A or health 
related matters, the school masters should provide, through the questionnaire, 
information concerning: 
o school policies and school ethos; 
o the formal PE curriculum; 
o the informal curriculum (extra curricular activities-sport clubs); 
o the environment (e.g. sports facilities, play/recreation space, audio-visual 
equipment); 
o community links; 
o Support - Other health programmes 
Furthermore, PE teachers gave additional information in a semi structured interview 
concerning the PE lesson, the school ethos, and PA policies within each particular 
school. Data were collected by the researcher by having an appointment with the 
school heads and PE teachers. 
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Data analysis: Descriptive statistics were used to analyze the questionnaires. 
However, due to length restrictions, only the selected and most relevant findings are 
present in this study. 
Results 
School policies and school ethos 
None of the school had a policy for the promotion ofPNsports beyond compulsory 
PE lessons. PE clothing was compulsory in all schools. Showers were not in use in the 
majority of the schools. In terms of the recognition given to sporting achievement 
within the schools, PE teachers (58%) claimed that they regularly report the results of 
school sport competitions in the school's news letter or on notice boards. Also, only 
10% of the PE teachers reported or displayed details of sport events which were 
taking place out of school. PE teachers report that 25.8% (SD 12.8) of elementary 
school students and 21% (SD 10) of secondary school students participate regularly in 
a sports club out of school. However, this percentage varied significantly between 
schools in different districts of the city (between 8% and 35%). 
The PE curriculum 
Physical activity promotion within the PE curriculum was considered in terms of the 
time allocated for PE and the types of activity offered to pupils within PE lessons. The 
time allocated to PE per week was two non consecutive hours per week (two sessions 
of 40-45 minutes) both for elementary and secondary schools. All PE lessons were 
practical in nature. Just one elementary school reported health related lessons which 
took place both in the gym/play ground and in the classroom . .The main activities 
promoted throughout the PE lesson were: team games (70% and 80% for elementary 
and secondary school respectively), athletics (10%), dance (7%), gymnastics (5%) 
and, on some occasions, circuit training, skipping, game activities, and aerobics. 
The informal curriculum 
In terms ofPA promotion throughout the informal curriculum, none of the schools 
offered extra-curricular activities. All elementary schools and 60% of the secondary 
schools had more than three school sports teams that participated occasionally in the 
local league between schools. However, no extra time was allocated for the training of 
these teams. The most common activities offered in these sports teams included 
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football, basketball, handball and athletics. It is important to note that none of the 
schools offered gymnastics, dance, swimming, racket sports or outdoor education. 
The environment 
How conducive the school environment was in the promotion ofPA was determined 
by considering the range and quality of sporting and other facilities, and opportunities 
available. Figure 3.3.4.a illustrates the sport infrastructure and facilities schools had. 
The schools' sport facilities 
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Figure 3.3.4.a: The schools' sports facilities 
Concerning the outdoor playgrounds, the school masters and PE teachers reported that 
only 64% of them were safe and in good condition. Most, however, felt their outdoor 
facilities were either adequate (62%) or poor (14%). Furthermore, 42% of the 
interviewees reported the management and maintenance of their indoor facilities and 
sport equipment to be poor. The changing and showering facilities were reported to be 
scarce. In terms of the other facilities and opportunities which the schools would be 
provided with and which would encourage P A, only 15% provided sports equipment 
for the use of pupils at break times. None of the schools provided cycle sheds and 
none had secured traffic-free areas around school. Finally, 42.9% of the school 
buildings and infrastructure were more than 20 years old. It is worth mentioning that 
new school buildings (less than 5 yrs old) were also provided with poor sport 
facilities, and especially limited indoor facilities (gyms or sport halls). 
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SUllPort - Other health programmes 
With regard to the support available to schools which might impact upon P A 
promotion, information was sought on staff training and support and the running of 
other optional health programmes within the school timetable. On the issue of staff 
training and support, 83.3% of school masters and 58.3% of teachers during the 
previous or current academic year attended at least one training course. However, 
only 20% of the interviewees attended at least one seminar relevant to health 
education. In half (50%) of the schools a number of extra educational programmes 
were run. 28.6% of these programmes concerned general educational subjects (e.g. 
environmental education, Olympic education, consumer education, Socrates) and 
21.4% were relevant to health education (e.g. healthy food, smoking prevention, PA 
promotion). 
Community links 
Despite the fact that 28.6% of the schools head teachers reported the existence of 
quality sport areas near the school (e.g. sport clubs, local leisure/sports centres, 
private sport/fitness/dance clubs) none of them had established links with them. 
Furthermore, head teachers and PE teachers reported that none of the schools had link 
with any health or sport bodies. 
Discussion 
The purpose of this study was to provide information regarding the nature and extent 
ofPA promotion in Greek schools. Despite the very limited number of schools 
involved in the study, the findings show that P A promotion within the Greek school 
context is a very low priority matter and far away from the practice followed in other 
European countries (Cale, 2000; Harris, 1995; Mason, 1995). Whether this was due to 
a lack of awareness of the potential of the whole school for promoting P A or to other 
factors, it is not know at present. This conclusion is supported by the findings 
presented in the sections 2.4.1, 2.4.2 and 3.3.1 with regard the PA profile, and in 
particular the contribution of PE, extra-curricular activities, and school sport clubs in 
the overall P A level of students. 
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Although the fact that 21.4% of the schools run health related programmes is an 
encouraging finding, it is a disappointing fact that none of the schools have any 
programmes or health policy to promote P A among children. The findings indicated 
that PE lessons are the only regular and supervised activity offered to students within 
the school environment. However, a number of fundamental facilities which typically 
accompany PE, such as changing and showering routines, were scarce or not in use. 
Taking into consideration the adequate and problematic sport infrastructure, it is 
apparent why many young people are turned offby the subject, especially older girls 
(Mason, 1995; see also section 3.3.2). It was encouraging to find that more than the 
half of the PE teachers reported or displayed the results of school sports competitions 
in the school's news-letter or on notice boards. However, in very limited schools, PE 
teachers reported or displayed details of sport events which were taking place out of 
school. Therefore, by not providing such information clearly students tended to 
receive responsible information about the sport opportunities in the locality. Indeed, 
raising students' awareness of community opportunities may be important to facilitate 
the participation of young people in sport. It is worth mentioning the finding that 
despite the limited information provided by the schools and the absence of extra-
curricula activities, a significant percentage of students participate in local sport clubs 
or private gyms out of school (see also section 3.3.1). It is possible, therefore, to make 
many more students participate in community sports if schools establish a constant 
link with community sport bodies. 
The findings show that the key avenue through which to promote PAin schools is in 
the PE curriculum. However, due to the limited time allocated to the subject, the 
predominance of team sports, and the absence of clear aims concerning the promotion 
ofheaIth and PA (see also section 3.3.2) decrease the possibility of any positive 
message the lessons may have to students, parents and other school stuff. In terms of 
carrying out HRE, the findings suggest that this did not represent an important area of 
the PE curriculum. Despite the fact that HRE is an important component of the PE 
curriculum in other countries (Harris, 1994; 1995) and many experts emphasized the 
importance of the PE lesson in promoting positive health behaviours and active living 
(Daley, 2002; Fox, 1996; Jonhsong and Despante, 2000). In Greece this vital area is 
underestimated. Finally, it is important to mention the predominance of team sports 
and competitive games on the PE curriculum. The appropriateness of these activities 
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with children has been brought into question after taking into consideration the 
differences among students in terms of ability, gender preferences, motives and 
impact towards lifetime participation. There is, therefore, a need for the PE 
curriculum to introduce additional forms oflifetime physical activity and sports. Such 
activities are valuable in terms of their contribution to enhance health and well-being 
of young people and can offer positive and enjoyable experience, which is a vital 
predisposition for participation in a PAin adulthood (Malina, 1996; Sallis and Owen, 
1999). 
The absence of extra-curricular activities is very disappointing. This characteristic is 
unique in the PE curricula in European countries (Mason, 1995; Pieron and Ledent, 
1996) and, consequently, it deprives the school of the potentiality to promote vigorous 
activity and participation in organized sports. Despite the fact that in the majority of 
the schools there are sports teams, the participation rate is very low, as indicated from 
the P A profile of children. However, the absence of extra time allocated for 
participation on these teams results in a minimum contribution in activating students, 
especially girls. Furthermore, the emphasis on competitive games, may be excluding 
many pupils (most notably the less able and girls) from participation in these sports 
(see also section 3.3.2). 
As indicated earlier (see 2.4. 1,2.4.2 and 3.3. I) in the school environment Greek 
children accumulate almost half of their daily PA. However, the results of this study 
suggest that the environment in many schools was not always helpful to P A 
participation. The main problems identified are relevant to the deficient indoor and 
outdoor sport facilities, the rare provision of changing and shower facilities, and the 
poor provision of equipment or opportunities for active play during break times. 
Furthermore, it is disappointing the fact that none of the schools provided cycle sheds 
and traffic-free areas around the school, making cycling an impractical mode of 
transport to school. 
It is encouraging to find that a high rate of the school staff attended training seminars 
last year (see also section 3.3.3) and the fact that in half of the schools optional 
education programmes run. These findings indicated the readiness of the staff to 
upgrade their knowledge and to actively participate in educational innovations. 
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However, only a limited number of the school staff participated in health education 
programmes, and consequently, few health programmes run in their schools. This 
finding may indicate a low interest for health promotion in the school environment. 
Therefore, it appears that a first step towards the promotion of health and P A 
programmes in the school environment is informing the staff about the importance of 
such programmes and, secondly, the organization of relevant seminars. This is 
fundamental as P A can be promoted more effectively when there is support from all 
key players in the school, including the senior management, the school governors and 
other staff (Cale, 2000). 
Finally, another fact that inhibits PA promotion within the school environment is the 
absence of any link between schools and outside health and sporting bodies and 
organizations. This fact decreases the important help that schools could obtain from 
these organizations in order to promote P A effectively and other health behaviours in 
the school environment. Successful links have many potential benefits both for the 
staff and the pupils. Such links may encourage pupils to continue participation outside 
schools and widen teachers' opportunities to offer quality PE lessons in a well 
equipped environment. 
Conclusion and suggestions 
Taking into consideration the findings of this study and the recommendations by other 
researchers (Cale, 2000; Daley, 2002; McKenzie, 2001; Sleap, 1997; Harris, 1995; 
Mason, 1995), governors, school administrators and school staff must proceed in a 
number of organizational, socio-cultural, and environmental interventions in schools 
in order to influence P A behaviour of young people in Greece. 
Firstly, a number of organizational interventions should be made. The PE curriculum 
should be updated, taking into consideration the current needs of Greek young people 
in the international trends in the subject (see also section 3.3.2). On a weekly basis, 
more time must be allocated to the PE lessons (McKenzie, 2001) and more 
opportunities for participation in extra-curricular activities and school sport clubs 
must be created. In addition, school head teachers and staff must be better informed 
about their role in promoting health and PA through participation in staff development 
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programs and be given continuous support from experts. Schools must also establish 
regular links with community health and sporting organizations in order to benefit 
from their support and experience in promoting P A. 
Secondly, schools must create a health and sport culture within the school 
environment in order to motivate pupils towards P A an active lifestyle. The 
establishment of a written health and sport policy, the provision of information about 
the P Alsport opportunities available to pupils, the display of the results of school sport 
events, and the regular participation of the school staff in P A, are only some 
suggestions that may cultivate a sport culture. Taking into consideration the findings 
presented in sections 3.3.1 and 3.3.2, a special interest should be given in specific 
groups of children such as girls, older children and the most inactive. In order to 
motivate these target groups the activity opportunity must be enjoyable and attractive. 
Finally, a number of environmental interventions must be made in order to promote 
P A both within and outside school environment. Schools must create the fundamental 
conditions which typically accompany PE such as changing and showering facilities, 
and upgrade the indoor and outdoor sport infrastructure. School playgrounds must be 
safe and supervised. Furthermore, by providing sport equipment for use during 
breaks, pupils can have access to large amounts of enjoyable activity (McKenzie, 
Marshall, Sallis and Conway, 2000). Dale et al. (2000) suggest that it is imperative to 
make stringent efforts to provide children with plenty of chances to be active over the 
duration of the entire day. Finally, community governors must create secured traffic-
free areas around schools in order to encourage students to travel by walking or 
cycling. In other words, a whole school approach is required in order to effectively 
promote PA and sport in Greek schools. 
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3.4.0 Summary of the main findings 
In the second project of this PhD a need analysis was carried out in a sample of 
students, in-service PE teachers, and schools in order to: a) to establish whether or not 
there is a need to increase the participation levels of young people, and to identify 
their specific P A needs and b) to examine the current P A opportunities for the young 
in the school environment. Throughout this project three separate studies that aimed 
to answer the following research questions were presented: 
1. What are the leisure-time pursuits of the Greek young people? 
2. What are the P A patterns of Greek children and how active are they? Is 
there a need to increase their PA level? 
3. To what extent do specific personal and environmental PA determinants 
correlate to the PA behaviour of Greek young people? 
4. To what extent are the school PE teachers prepared to support health and 
P A initiatives? 
5. What are the current PA/sport opportunities of Greek students in the 
school environment? 
The information collected in these studies was necessary in developing a strategy for 
the P A promotion which addresses the particular needs of the young population. 
The first study (sections 3.3.1 and 3.3.2) related to the first three research questions. 
In terms ofleisure-time pursuits of the Greek youth, the findings showed that: 
~ The leisure-time management of the Greek youth diversifies according to 
gender and age and its main elements draw a sedentary profile, particularly 
for females. Physical activity as a leisure time pursuit decreases dramatically 
with age, while at the same time there is an increase in the interest for 
activities of social interaction and sedentary recreation. Participation in P A 
and sport ranks low among the activities that Greek adolescents enjoy being 
involved in and, as a result, a great percentage of youth are being classified as 
sedentary. 
~ Many of the findings refer to the quest for deeper reasons for the adoption of 
this sedentary lifestyle by young people in Greece, such as the characteristics 
of the Greek education system, family values, and the restrictions of the 
environment. 
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In tenns ofPA patterns and PA level of Greek young people, the findings have 
showed: 
~ A large proportion of the children are not active enough to obtain health 
benefits. This finding justifies the need for intervention programmes to 
promote P A among Greek youth, already from the age of elementary school. 
~ Physical activity levels decrease dramatically with age, especially for girls. 
The findings have shown that Greek adolescents, in particular females, are a 
high risk group concerning health problems related to inactivity. 
~ Boys are more active than girls, in all age groups. 
~ There. is a significant drop out from participation in P A and organized sports 
as children move from elementary to secondary school. This minimum 
participation in organized sports activities in and out of the school 
environment justifies largely the high prevalence of inactivity among students 
as the participation in organized sports programs appears to be related to high 
levels of total P A. 
In tenns ofPA detenninants of Greek young people, the findings have showed that 
PAis a complex behaviour which is influenced by many factors. The findings indicate 
that: 
~ Lack of time is an important barrier in an active lifestyle. Greek students are 
hard working to cope with their school and out of school academic obligations 
and this is possibly the main cause for their limited involvement in PA and 
sports. However, at present this barrier seems difficult to overcome since the 
children's out of school academic obligations are heavy, even in elementary 
school. 
~ Schools are the most important setting for the promotion ofPA in young 
people as more that 40% of the sample's activity was accumulated in the 
school environment. However, a PE lesson offers limited opportunities to 
children for moderate/vigorous activity and there are rare opportunities within 
the school timetable for participation in organized sports. As a result, schools 
cannot realize their full potential to cultivate values related to sport and 
lifelong active lifestyles. 
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~ Sports infrastructure of the environment does not associate with participation 
in PA and sports. This may relate to the children's limited time available for 
visiting these places, or because the available programmes do not correspond 
to children's needs, expectations and interests. 
~ The involvement in sedentary recreation activities (e.g. watching TV or 
playing video games) does not function competitively towards the 
involvement in P A and sports. Children watching more TV are not necessarily 
less active. 
~ The active children remain active on weekends and the inactive choose to get 
involved in activities other than the P A and sports. Taking into consideration 
that the safety dimension of living in modern cities may be a prohibiting factor 
for the unsupervised free playing of the young children, it could be argued that 
Greek children are "addicted" to a sedentary behaviour. This happens either 
because their parents consider academic pursuits more important than P A, or 
because the parents themselves do not have the time or the interest to help 
their children to be active. 
~ Parents' educational level influences the way young children manage their 
leisure-time and particularly the degree to which they are involved in 
academic activities and sports. Parents with a higher educational level seem to 
overload their children with additional academic activities compromising their 
participation in P A, whereas girls from low-educated parents are reported to 
participate less in P A and sport. Parents also have a significant influence on 
the participation levels of their children (especially elementary school 
children) by helping them to be active outdoors. 
~ Females' PA behaviour is a more complex issue than males. Their preferences 
for household chores, social and academic activities seem to be influenced 
both by cultural and environmental factors. In addition, it could be argued, that 
girls have limited opportunities to participate in organized sports in their 
schools and the community, either because of lack of information or because 
the available programmes do not correspond to their needs. 
~ A significant but moderate positive relationship is found between PA level, 
perceived physical competence, goal orientation, and attitude towards PE 
lesson. More active children tend to have a more positive view about their 
perceived physical competence, are more task-oriented and enjoy the PE 
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lessons more in all age groups. These findings are more evident for girls in all 
age groups. 
~ The PE teachers need to emphasize task-oriented goals. Physical activities 
must be enjoyable and increase students' feelings of competence. 
~ Health, enjoyment and social relationship emerged as the strongest motives for 
participation in P A and sport in all genders and age groups. However, the two 
genders are motivated by different motives in different ages. This finding must 
be into consideration in designing appropriate intervention programmes 
according to the age and gender characteristics of the recipients. The finding 
that girls progressively become less motivated towards sports and, 
simultaneously, form a less favourable view about their physical competence 
needs special consideration. 
~ The low interest students show for PA and sports is possibly due to the failure 
of school, and particularly of the PE curriculum, to form those attitudes and 
values that would have contributed to a more active lifestyle. 
The second study (section 3.3.3) related to the fourth research question of this 
project. In terms of the extent of PE teachers being prepared to support health and PA 
initiatives the findings have showed that: 
~ The PE teachers' ability to influence their students effectively in health related 
issues and to successfully implement a HRE programme seems to be limited. 
The PE teacher training represents a fundamental condition for the successful 
implementation of any HRE programme in the school environment. It is 
remarkable that the people questioned universally expressed interest in 
training in specialized physical education issues. 
~ As far as attitudes are concerned, the results showed that almost half of the 
interviewees were positive to the implementation of a new program. The 
association found between attitudes, self-esteem and knowledge possibly 
indicates that the adoption of more positive attitudes towards the 
implementation of new programs could come with an increase in the level of 
knowledge and the acquisition of those skills, which are deemed as necessary 
conditions by the instructors, in order to become more effective in innovative 
teaching approaches. 
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The third study (section 3.3.3) is related to the fifth research question of this project. 
In tenns of the PA/sport opportunities provided by the schools the findings have show 
that PA promotion within the Greek school context is a very low priority. Whether 
this is due to a lack of awareness of the potential of the whole school for promoting 
P A or to other factors cannot be suggested by the findings of this study. This view is 
supported by the following findings: 
~ None of the schools had any programme or health policy to promote P A 
among children. 
~ PE lesson is the only regular and supervised activity offered to students within 
the school environment. However, a number of fundamental facilities which 
typically accompany PE such as changing and showering routines are rare or 
not in use. 
~ Only a limited number of schools PE teachers create a sport ethos to raise 
students' awareness of community PA and sporting opportunities in order to 
facilitate their participation in sport. 
~ None of the schools had extra-curricular activity programmes. This 
characteristic deprives the school of the potential to promote vigorous activity 
and participation in organized sports. Despite the facts that in the majority of 
the school sport teams that run, the participation rate is very low, especially 
for girls. Furthermore, the emphasis on competitive games discourages many 
pupils from participating in these sports. 
~ The physical environment in many schools is not always conducive to P A 
participation. The main problems identified are relevant to the deficient indoor 
and outdoor sport facilities, the scarce provision of changing and shower 
facilities, and the poor provision of equipment or opportunities for active play 
during break times. 
~ The absence of any link between the schools and outside health and sporting 
bodies and organizations inhibits P A promotion within the school 
environment. Such links may encourage pupils to continue participation 
outside schools and widen teachers' opportunities to offer quality PE lessons 
in a well equipped environment. 
~ Despite the fact that many schools have access to quality sports areas near the 
school (e.g. sport clubs, local leisure/sports centres, privet sport/fitness/dance 
clubs) none of them have used these facilities on a regular basis. 
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The findings so far indicate that the key avenue ofPA promotion in schools is the PE 
curriculum. However, the limited time allocated to the subject, the predominance of 
the team sports, and the absence of clear aims concerning the promotion of health and 
P A decrease the possibility of any positive message the lesson may have to students, 
parents and other school staff. Despite the fact that HRE is an important component of 
the PE curriculum in promoting positive health behaviours and active living, in 
Greece this vital area underestimated. Finally, the PA profile of students indicated that 
the key-provider ofPA for young people in the locality is the school, while other sport 
conveyors such as the community, sports federations and the private sector have a 
limited contribution to youth P A. This is more evident in females in all ages. 
This part of the study revealed that Greek young population do not represent a 
homogeneous group and their P A needs vary between different sub-groups. 
Furthermore, a number of biological, psychological and environmental factors are 
identified associated with P A behaviour. These findings indicate specific priority 
areas for intervention in each sub-group (e.g. gender, age) and they highlight the type 
and the components of intervention likely to be more effective. 
3.4.1 What we know and what we need to know 
We know ... ..... . 
o Greek young people, apart from the differences related to common age 
characteristics, have demonstrate lifestyle differences in comparison with 
their counterparts from other European countries. 
o The family, the school, and the physical environment appear to exert a 
strong influence in the formulation oflifestyle behaviours. 
o Both genders reduce their P A as they get older. This decline is more 
remarkable in girls than boys, and is steeper in adolescence than in 
childhood. 
o Young people participate in P A and sport for different reasons with regard 
to gender and age. Enjoyment, health and social interaction are particularly 
important motives and are consistently associated with participation in P A. 
o Lack of time is a key barrier for regular involvement in P A. 
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o Accessibility to sport infrastructure had no association with P A level. 
o Parents' education associated to children PA behaviour. 
o The PE teachers' training represents a fundamental condition for the 
successful implementation of any HR programme in the school 
environment. 
o Schools in Greece are the most promising environment for the promotion 
ofPA, as a large part of young people PA is accumulated during school 
hours. However, schools offer minimum opportunities for participation in 
supervised and organized P A and sport. 
What we need to know ... ..... . 
o ... The long lasting changes on the P A level and the determinants ofP A of 
Greek young people. This research should involve different methods and 
disciplines including quantitative, qualitative and multidisciplinary 
approaches. Also, we need to know more about the P A level of Greek 
children based on larger samples from different ages and areas of the 
country. 
o ... About the role of specific socio-economic, environmental, cultural, 
developmental and behavioural determinants in the formulation of the P A 
behaviour. 
o ... Which factors inhibit girls' PA and sport participation as they get older. 
3.4.2 Implications of the findings on students' health 
The high rate of inactivity indicates that this particular sample decreases the 
possibility to obtain the benefits of an active lifestyle (Cavill, Biddle and Sallis, 2001; 
Riddoch and Boreham, 1995). Furthermore, students' PA profile indicated that there 
are limited chances for active young people to remain active throughout adulthood 
(Malina, 1996; Vanreusel et al., 1997; Trost et al., 1997). The harmful effects of 
inactivity are already evident taking into consideration the prevalence of obesity 
among Greek youth during the latest decade (Manios et al., 1999). 
The avoidance of the physical and psychosocial negative consequences caused by 
inactivity could be achieved through appropriate intervention programmes (Johnson 
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and Deshpande, 2000; Cale, 2000). The findings of this project support the general 
recommendations for increasing available sport programmes in school and in the 
community as well as the encouragement of more young people to participate in 
active pastimes (Center for Disease Control and Prevention, 1997; Vilhjalmssona and 
Thorolfur, 1998). These findings indicate the need of implementing intervention 
programmes to promote P A, particularly at the elementary school level, where there is 
more chance for successful results. The complex nature of the factors affecting the 
participation in PA supports the implementation of ecological models ofbehaviour 
change, targeting specific personal, social and environmental variables. The unique 
cultural characteristics presented here stress that interventions must be designed 
according to the specific characteristics and needs of Greek students and should not 
be simply adopted from practices developed in different cultural contexts. 
3.4.3 General conclusion and recommendations for interventions 
The gradual decline of Greek children and adolescent's P A levels should raise 
considerable attention. A number of health problems that are witnessed in adulthood, 
and are related to inactivity, seem to have their origin in childhood. Therefore, 
parents, teachers, and state authorities must collaborate closely to overcome this 
challenge. Public awareness of the importance of increasing children's P A patterns 
needs to be raised. Attitudes towards an active lifestyle are formulated at early age, 
and as a result, parents and school have the prime responsibility to provide a positive 
role model, and to encourage children to engage in both spontaneous and formal P A. 
Given the importance ofPA as a health habit, and considering the prevalence of the 
sedentary way of life of young people in Greece, a tendency towards the engagement 
in appropriate P A and attitudes should be pursued. Schools play a vital role in 
encouraging more active lifestyles among young people, but they cannot achieve this 
alone. Liaison with outside agencies and parents is essential if the end goal of 
increased lifelong participation is to be achieved. Physical activity can be better 
promoted if it be seen as a whole school responsibility and reinforced within the 
whole school environment (Cale, 2000). Based on this view, the notion of' Active 
School' has begun to attract increased interest recently. An' Active School' 
acknowledges the value of all types ofPA; while the promotion of health is the 
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primary objective, the many other benefits provided by sport and PA are recognized 
and valued (McGeorge, 1997). Establishing such a foundation, students will 
progressively become independent and decision-makers, who can plan, develop, and 
implement individual activity programmes. 
In the light of the findings of this study, teachers and parents should place special 
attention on girls to make them more active. In this study it is proved, to some extent, 
that early in their lives girls were stereotyped through the expectations of others. 
Furthermore, differences in the levels of participation between girls and boys in 
sporting activities outside school started from an early age and continued through high 
school. These findings support the view expressed by Greendorfer (1983) some years 
ago that inequalities in P A opportunities for girls can begin early on in life and have a 
long-lasting impact. Parents should therefore give equal opportunities and freedom to 
their daughters to develop their athletic potential as to sons. This inequality between 
genders may be further accentuated in the school setting, by offering those sporting 
activities that are closer to boys' interest than to girls. Therefore, schools must play a 
major role in offering equal opportunities for P A and sport among genders. 
Throughout the PE curriculum and extra curricular activities students should 
experience a wide variety of individual, partner and team activities. The emphasis 
should be placed upon developing a sound foundation of motor skills that can 
contribute to enjoyable activity experiences both in the present and in the future. 
Current practices in PE in Greece are not consistent with this. What is needed is a 
major change in its current philosophy and practice that emphasises motor skills and 
sports, to one that emphasises physical activity education. Hence, the findings of this 
project so far recommend that school PE should be health oriented. The Greek PE 
curriculum should incorporate components that provide students with the knowledge 
and skills which enable them to make responsible decisions about their lifestyle and 
P A choices. Given the limited amount of time available for PE, a reorientation of its 
content is necessary in order to promote P A. The notion of health-related physical 
education has been advanced, its main goal being to prepare children and adolescents 
for a lifetime PA (Cale, 1997; Cale and Harris, 1998; Cale, 2000). Reaching this goal 
would require the implementation of curricular and instructional strategies that are 
substantially different from those provided in traditional sport-oriented programmes. 
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Furthermore, schools need to promote out-of-class activity, introduce extra curricula 
activities, and modify the school environment so students, and in particular girls, have 
opportunities to be active in playgrounds outside PE, and work to develop P A 
linkages in the community. 
A classroom teacher's role seems to be of great importance and this emphasises the 
need for well-trained, informed and skilful school staff members. However, the 
findings have showed that the PE teachers' ability to influence their students' 
behaviours effectively and to implement a HRE programme successfully seems to be 
limited. Therefore, PE teachers' training is a condition for the successful 
implementation of any HRE intervention in the school environment. This finding is in 
accordance with the findings of other researchers who claimed that the training of 
teachers is a fundamental precondition for the effective implementation of 
intervention programs in the school environment (Stone et al., 1998; Sallis and Dwen, 
1999; Medlein, Baranowski and Pratt, 2000). Therefore, the state's responsibility is to 
ensure the allocation of the adequate resources and in-service training opportunities in 
physical education to all PE school teachers involved in the subject. 
Moreover, the role of local authorities in the promotion ofPA should not be 
underestimated. In co-ordination with school authorities, they should focus their 
attention on promoting attractive and challenging programmes, training personnel, 
and constructing the necessary environmental infrastructure (HEA, 1997). Attractive 
programmes and accessible sports facilities need to be made available, ones that can 
be used by children in certain times bearing a reasonable cost. The community should 
provide adequate, safe and clean play areas to children to enable them to raise their 
activity levels. 
This study attempted to provide valid and comparative information regarding the 
patterns ofPA and leisure-time management of Greek people. However, the lack of a 
common research P A instrument limits the comparability of the findings to those of 
other studies conducted in the European Union and creates difficulties in the 
comparison and development of common health prevention and promotion policies 
within the European Union (Hosman, 2000; Pieron, Telema, Almond and Da Costa, 
1997). Therefore, there is need for appropriate, common measures ofPA for the 
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European countries (Kohl, Fulton and Caspersen, 2000) which could be used in 
epidemiological international studies enabling the direct comparison and the credible 
interpretation of the findings. Such findings are necessary for the design, 
implementation and evaluation of inter-cultural intervention programmes, the 
promotion of scientific knowledge regarding health issues and the better 
understanding ofthe influence of cultural differences in the prevention and promotion 
of healthy and active lifestyles across Europe. 
3.4.4 Setting the intervention scheme 
In sections 3.3.1 and 3.3.2 a number of factors were found to be associated with 
children's P A level. These findings can be used in two ways to design a P A 
intervention (Sallis and Owen, 1999): the first is to assist in targeting intervention to a 
high-risk group; the second use is to guide the intervention's content by modifying 
those factors that control the behaviour. Taking into consideration the findings of the 
needs analysis, this section deals with the decision process of an intervention strategy 
to promote P A among young people. 
The next step after the evaluation and presentation of the findings of the need analysis 
(see Fig. l.10.a) was the formation of a relevant/orum. Four experts in the field from 
the Department of PE and Sports Science of the Aristotle University of Thessaloniki, 
four school head teachers, six PE teachers, two officials of the municipality, six 
representatives of parents' unions, and three officials from different local sport 
federations participated in the forum. All those people had an interest or involvement 
in the promotion ofP Nsport to young people and discussed a potential strategy from 
the planning stage. This forum helped to explore possible ways for the effective 
promotion ofPA across a range of settings, and to encourage involvement and 
commitment from other partners (e.g. community, sport federations). The forum 
developed an initial frame of a P A promotion strategy taking into consideration: 
o The findings of the needs analysis and their implications for the development 
of a feasible and justified intervention. 
o Target groups, priorities and preference of young people. 
o The overall P A and sport provision in the locality. 
o The possible involvement of relevant partners. 
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After this exploratory forum, the next step related to the creation of a strategy team in 
order to formulate the definitive frame of the strategy. After two sessions a summary 
of the key points of the strategy was established: 
A statement of the rationale for promoting PA to young people in the locality. 
A statement of the aims and objectives. 
A list of the possible partners. 
A summary of principles and values underpinning the strategy. 
Those decisions were based on: a) a review of the evidence for the effectiveness of 
other relevant international initiatives based on the school environment (see also 
section 4.2.0), b) the findings of the needs analysis, c) the suggestions as they were 
formulated by the participants in the forum, and d) a budgetary analysis of the 
estimated cost of the intervention. 
The following step aimed to develop the implementation plan of the strategy in detail, 
taking into consideration a number of key-parameters as they were proposed by major 
health organizations (HEA, 1997; Centers for Disease Control and Prevention, 1997). 
Table 3.4.4.a presents the main decisions in summary. 
Table 3.4.4.a: Key-considerations in organizing the strategy of the implementation. 
~ ·ii(.··b~dsiori.).··i(· ..••...•.•• i •..• ·{ .. ··.L(··.· .. ··.~?~sldefliiioris··.···i •.. ···•··· ..... 
.. 
Schools in Greece play key-
role in activating young 
people. 
However thefindings 
showed: j 
~ Limited access to 
community programmes 
Lack of time prohibits 
regular involvement with 
PAandsport 
Safety reasons may be 
important for younger 
children. 
Proposed a School-
based Physical Activity 
intervention progrannne 
Adoption of the Whole 
School Approach for 
the promotion of P A. 
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Why school based? BecUllSe ..... 
o It is the primary social institution with 
responsibility for promoting health and P A. 
~ It can introduce students to opportunities 
available in other settings (youth clubs, sport 
clubs, leisure centres, and local community 
facilities). 
o It target all student population 
o There is specialized staff 
o There is the necessary infrastructure in a safe 
and supervised enviromnenl 
o There are four potential areas for promoting PA 
(currieulwn, extra-curricular time, break time, 
and 1inks with other settings). 
e The initiatives in the school environment are 
more cost-effective. 
aa pter 3: Pro leet 2 Needs analvses: Justi!ication of the intervention programme 
High rotes of inactivity ~ Target elementary and 10 Intervening in early age provides more 
already from the elementary secondary school possibilities for a more effective PA promotion. 
school. students 
., 
Cl. 
= Females are a particularly Target groups are o Females' PA behaviour needs special attention e 
.., inactive group . females in all age because it is appearing to be influenced by 
i- ronge. many personal, social and environmental 
.. factors . 
.. Emphasis to the o More opportunities for involvement in vigorous ... Extensive drop-out from 
N organized sports during promotion of activities within the school and the community. 
adolescence. organized sport in 
secondary school. 
No extm-<:urricular activity. ~ Provision ofPA & 10 More hours in PE lessons. 
Limited hours of PE per sport opportunities in o Provision of sport equipment during school 
t: 
week. the school environment breaks. 
Limited vigorous activity in o Provision of extra-curricular activity. ~ PE lessons. o More opportunities for supervised activity in 
., Limited provision in sport the school environment 
... o Promotion ofless known sports. 
" 
equipment during school 
::t 
. ~ breaks . o School sport league, sport festival. 
8 o Tester days in new sports. 
~ o Visit sport events. 
\: Decrease ofPA during Provision ofPA/sport o Participation in team games/sports organized 
'" 
weekend opportunities during by schools and the community. I 
~ the weekend - o Participation in special events ('run for my ~ Cooperation with heart health', 'skipping rope') organized by the 
~ parents of younger schools. children - Decrease of o Give guidance to parents to help their children ~ sedentary leisure at to be active during the weekends. 
: home. Poor quality of PE lesson (in Introduction of new terms of content, teaching sporting activities. o Introduce HRE. 
.:s approach, equipment, sport Emphasis to particular o Introduce lifetime activities 
" facilities) needs and preference. o Enrich PE contents, .S ~ More opportunities for o Equal opportunities for both genders 
-
" ... moderate/vigorous o Less emphasis to competitive games . t activity o Improve/enrich sport facilities. ~ 
.S ~ Developrnentally ... Decrease of positive 
-
.. sound and well-linked o Provision of enjoyable PA that increase 
·C attitudes towards PE lesson ~ with age. motives to the age- students' feelings of competence. j Different motives for specific interests, and o Opportunities for success and self-expression. participation in P A/sport by abilities of each gender o Provide secure, supportive environment that 
..; age and gender . and age group - rewards participation and personal effort. Special emphasis to o Taak oriented teaching 
girls and less o Cultivation of sport ethos in the school 
motivated people. environment 
Absence of any link between • Provision ofPA & Establish links with: 
., school and outside health sport opportunities out o Community sports Cl. 
:a and sport bodies and of the school o Sport clubs 
., 
organizations envirorunent o Private sport/fitness centres \) 
" 
o Local education authorities ~ o Health authorities 
~ o Youth services 
..; o Institutes of higher education 
o Regional governing bodies of SPOrts 
Limited ability of PE Provide any training 
~ teachers to implement a HR needed to underpin the o Organize a training programme taking into 
:9 programme effectively and intervention. Training consideration the teachers' needs and the 
.. influence students' is important to ensure objectives and contents of the intervention. 
.. behaviours. that delivery is of a o Provide conlinuous support and information 
... 
on high standard and that o Develop the necessary resources those involved are 
appropriately qualified 
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~ Deficient indoor and outdoor Improve quality and These factors are priority areas. However, 
~ sport facilities quantity of indoor and intervention in those factors depend on: 
·C Scarce provision of changing outdoor facilities. Q 
·c and shower facilities " The resources available (fmance, time etc) ~ Poor equipped school play o Circumstances on each particular school 
.,; 
grounds 
~ 
Need for personnel training Organize personnel o Training cost (teaching staff, materials etc). 
-
training programme ~ 
a Need for creating resources ProduceHRE o Resourcing cost 
...: resources 
'f1!fective pUblicity is crucial to Develop policy and o Organization of promotional events (activity 
he success of initiatives aimed school ethos relevant days, tester sessions, games and sport 
promoting PA to youtk to P A, sport and competitions, health days) in order to increase 
ra.owever, fOWld ........ health. awareness of students, parents and community. 
~ o Creation of leaflets, posters and booklets in Deficient school ethos order to mise awareness, provide infonnation 
:;;; related to health and sport. and reinforce messages. 
= ~ o Broadcastiog at local level using TV, radio and 
0I:i local newspapers. Such promotions could be 
targeted either at the young people themselves 
or at parents/guardians, who have an important 
role to play in encouraging and supporting their 
children to become more active. 
As a part of the Indicators must be 
implementation plan it is related to the aims and 
important to identifY ob[e"tives olthe 
specific indicators that can initiative: 
be used to measure the • Students: Changes in o PA level, psychological measures, 
effectiveness and the Students' behavioural physiological measures, knowledge etc. 
appropriateness of the variables 
~ intervention programme. Teachers: Changes in o Knowledge, self-efficacy, attitudes 
.. These performance their ability to be Q 
-.. indicators will help in involved in HR 
:9 monitoring and reviewing initiatives 
.s the intervention Schools: Changes in o Extra cmricular activities 
" the number and quality o Number of young people taking part in the new ~ programme. ofPA opportunities, PA opportunities. 
~ school ethos. o Number of parents taking part in sport and 
~ health events in school. 
" 
o Number of events 
~ Quality of the o Feasible - attractive - innovative - enjoyable 0\ programme. etc 
Site effects: Impact of 
the intervention in o Other staff 
other areas of the o Curriculum time and events 
school's life and the o Health policy and ethos 
community 
Finally, a detailed research proposal and a budgetary analysis of the estimated cost 
were composed; this document was submitted for approval and funding in the Greek 
National Ministry of Education (see Appendix 4: Cdl-l). After a few modifications of 
the initial planning the programme was approved and funded. 
In the following section of this thesis the philosophy, the structure, the application and 
the evaluation of a school based intervention programme entitled "Sports education 
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and Health" is described. This programme was organised based in the findings and 
considerations presented above and it was applied in a number of schools in 
Thessaloniki. 
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Abstract of Project 3 
The 3" project examined the effectiveness and applicability of a school-based intervention programme 
to promote PA and sport The specific objectives of this project were to describe the methods and 
materials of the "Sports Education and Health" intervention programme and to present baseline data 
and key-outcomes of the programme on students, teachers, and schools' ethos. 
The "Sports Education and Health" was designed to: a) promote students' participation in physical 
activity and sport and to enhance their knowledge on health related (HR) issues, b) increase teachers' 
knowledge and effectiveness on teaching HR exercise. The decisions about the intervention contents 
and priorities were based on the findings of the need analysis taking into consideration the cost and the 
resources. A multi-component intervention was applied including HRPE cuniculum, classroom 
lessons, extracunicular activity, links with community sport clubs, re-construction of the school 
playgrounds, school policy, HR materials, resources, special teachers' training and support. Emphasis 
was given to girls and most inactive students. A multi-dimensional evaluation involved students, 
teachers and materials used. Process measures were obtained throughout the study and outcomes were 
assessed at the end of the programme. An external evaluator oversighted the entire study on a monthly 
basis. 
The intervention strategy'and the implementation process focused on: a) teachers' training, b) creation 
and provision of necessary resources (PE cuniculum, a handbook and a CD-Rom for the teachers and 
two books for the students), c) creation of a positive and enjoyable learning PE environment, and d) 
co-operation between school and out of school health and sport alliances. The intervention programme 
was applied in 9 elementary and 5 secondary schools for a period of six months and involved 15 PE 
teachers. A quasi-experimental design with a control group was applied (experimental group N,=699 
and control group N,=2l3). 
A number of different parameters were estimated at the beginning, during and at the end of the 
program. The intervention process was being monitored in a weekly basis by the author and the school 
teachers. The effectiveness of the intervention was evaluated in terms of: a) students' behaviour, fitness, 
self-efficacy, intrinsic motivation, intentions, and attitodes related to PA, b) teachers' knowledge, 
attitudes and self-eflicacy on teaching HR issues, and c) the broader impact of the programme on 
school ethos. 
The findings support that overall, the intervention was appropriately designed and implemented while 
both boys and girls seemed to enjoy, put effort and feel competent equally well during the programme. 
In addition, the training programme proved effective while the PE teachers improved their knowledge 
and skills towards teaching HRE; fmally, all experimental schools expressed a real disposal to promote 
health and PA while they created the necessary predispositions and ethos to promote healthy 
behaviours and an active lifestyle among students. Furthermore the report provided by the external 
evaluator highlighted some important points concerning the applicability of the intervention and the 
generalizability of the findings. 
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4.1.0 Introduction 
4.1.1 Background - Statement of the problem 
In recent years, a number of interventions and initiatives aiming to promote a healthy 
and active lifestyle have been applied worldwide in the school environment 
(Gortmaker et aI., 1999; Mannios, Moschandreas, Hatzis and Kafatos, 1999; Manu, 
Peterson, Marek and Kealy, 2000; Allott, Paxton and Leonard, 1999) following the 
prompts of health professionals (Bar-Or and Malina, 1995) and health organizations 
(NASPE, 1998; HEA, 1997; Centers for Disease Control and Prevention, 1997). 
Recent reviews on the effectiveness of these efforts revealed important issues in 
designing more effective interventions (Baranowski, Anderson and Carmack, 1998; 
Stone, McKenzie, Welk and Booth, 1998; Hosman, 2000). The new Guidelines/or 
School and Community Programmes to Promote Lifelong Physical Activity Among 
Young People (1997) list ten recommendations for school and community 
programmes to promote P A. These include policy, environment, PE classes, health 
education curricula, extracurricular activities, parental involvement, and community 
programmes as well as other areas. Under extracurricular activities there is a 
recommendation to link schools and students to community P A programmes and to 
develop effective systems for referring youth from schools to community agencies. 
Physical education classes can teach behavioural skills and foster participation in 
community-based programmes and sports. 
The previous two projects identified when and where young people's PA occurs and 
provided to some extent an understanding of the conditions that facilitate or hinder it. 
Numerous psychological, biological, environmental and social factors were identified 
to be associated with children's P A and the findings justified the need for 
intervention. The key-considerations were also identified in organizing a P A 
promotion strategy (Table 3.4.4.a) indicating that the school is the most appropriate 
setting for this attempt; furthermore, a number of priority areas and preconditions for 
a justified intervention were highlighted. The findings supported the view that 
ecological models may be more appropriate for P A promotion while th~y pursue 
behavioural modification in personal, social, and physical environmental factors 
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(Aarnio, Winter, Kujala and Kaprio, 1997; McKenzie, 2001; Sallis, Bauman and 
Pratt, 1998). 
The 'Sport Education and Health' was a school based intervention programme which 
was designed to contribute to the upgrading of the school and PE's roles as vehicles 
of health by reinforcing students' interest towards an active lifestyle. Furthermore it 
introduced the idea of lifetime participation in P A and sports as part of a healthy 
lifestyle. The 'Sport Education and Health' programme was developed based on the 
principles of the 'Active School' (McGeorge, 1997), the international experience from 
other successful initiatives (McKenzie, et al. 1996; Sallis et al. 1997), the 
recommendations of health professionals (Baranowski, Andrerson and Carmack, 
1998; Stone, McKenzie, Welk and Booth, 1998), the recent Guidelines/or School and 
Community Programmes to Promote Lifelong Physical Activity Among Young People 
(1997), the needs of Greek students, and the features of the Greek school. The 
programme's philosophy adopts the whole school approach to promote PA, which is 
based on having as key-components, the PE cuniculum, personnel training, the 
creation of the necessary resources for students and PE teachers, the modification of 
the school environment, parental involvement, and the link with community 
programmes. 
4.1.2 Research aims of the project 3 - Research questions 
The overall aim of this project is to examine the effectiveness and the applicability of 
a school-based intervention programme to promote P A and sport. The specific 
objectives of this project are: 
1. To describe the methods (philosophy - design - development - contents -
implementation - evaluation) and the materials of the "Sports Education and 
Health" intervention programme. 
2. To present baseline data and key-outcomes of the programme on students, 
teachers, and schools' ethos. 
Throughout this project the following research questions were examined: 
Research questions 
1. How effective the' Sports Education and Health' was in terms of: a) students, b) 
teachers, and c) the broader impact of the programme on the school ethos? 
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2. What are the main issues for the applicability of an intervention programme in 
promoting P A activity and sport in the Greek school environment? 
4.1.3 The importance of the project 3 
Taking into consideration: 
~ The emerging need for intervention programmes to promote an active and 
healthy lifestyle among Greek youths (Hassapidou and Fotiadou, 2001; 
Krassas, Tzotzas, Tsametis and Konstantinidis, 2001; Lionis, Kafatos, 
Vlachonikolis, Vakaki, Tzortzi and Petraki, 1991; Manios, Kafatos and 
Mamalakis, 1998; Manios, Moschandreas, Hatzisand Kafatos, 1999). 
~ The absence ofa national health policy for the introduction of health education 
in schools as a means of combating the rising rates of morbidity resulting from 
chronic diseases. 
~ The minimal experience from health-related initiatives in young people in 
Greece. 
~ The recommendations regarding the need for studies on the effectiveness of 
environmental and policy changes to increase PAin schools (Baranowski, 
Anderson and Carmack, 1998; Epstein, 1998; Hosman, 2000; Stone, 
McKenzie, Welk and Booth, 1998). 
The "Sport Education and Health" intervention programme is important for the 
following reasons: 
o It represents the first attempt in Greece to explore the applicability and the 
effectiveness of a P A activity and health initiative in Greek schools which was 
designed based on the specific characteristics and needs of Greek young people 
and was evaluated following a vigorous procedure of enquiry. 
o It provides information on the extent to which Greek young people's PA 
behaviour can be influenced by intervening in specific modifiable determinants. 
At national level this baseline information is valuable to ensure that future 
interventions effectively address the specific needs of young people and also to 
justify the funding oflarger initiatives. 
o The' Sport Education and Health' programme is an attempt to upgrade a) the 
schools' role on health matters, and b) the PE curriculum contents and context in 
order to make the PE lesson a positive leaming experience for all pupils. 
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o Finally, throughout this intervention programme a number of useful educational 
and research material has been developed that can be further used in the future: 
- HRE resource package (a Student's Books and a Teacher's Book). 
- Lesson plans, instructional manual of the programme implementation, and 
supportive teaching materials (photos, CDs). 
- Recourses for teachers' training (analytical teachers' training programme, one 
CD-Rom on HR issues, training materials). 
- Validated research instruments (questionnaires and protocols of measurements). 
- A detailed budgetary analysis of the cost of each particular component of the 
programme. 
4.1.4 Overall methodology - Justification of the methodology 
The 'Sport Education and Health' programme was created following three main 
phases of development (see Figure 3.1.4). 
Figure 3.1.4.a: The outline of the 3rd project. 
Project 3: Sport Education and Health 
i.Materials & resources 
Development 
Teachers' 
Training 
Programme 
.(). 
Evaluation 
2.Pilot studies -
Implementation 
Focus on .... 
Students 
Teachers 
Curriculum 
Out of school 
co-operation 
Monitoring & 
Review 
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effectiveness 
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~Outcome measures at 
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(teachers - students) 
"Outcome measures at 
school level (school 
ethos) 
~ External evaluator 
"Cost - effectiveness 
evaluation 
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The preparatory phase aimed to meet all the necessary preconditions for the 
implementation of the intervention programme. The second phase dealt with 
application of the programme in the schools, while the third phase dealt with the 
evaluation of the findings and the critical examination of the main problems derived 
during the implementation period. This process was followed in order to ensure: 
• The necessary preconditions before the intervention implementation 
(establishing regular contact with schools and out of school health and sport 
bodies, development of materials and resources, provision of sport facilities 
where necessary, satisfaction of teachers' training needs, development of 
instruments for monitoring and evaluating the intervention programme). 
• A feasible timetable for the implementation. 
• A realistic and justified set of measurable objectives. 
• An efficient monitoring and review process. 
The information gained from this process was useful to indicate both the strong and 
the weak elements of the programme and it also revealed a number of shortcomings 
which should be considered more carefully in the future. 
4.1.5 Structure of the 31'<1 project 
The literature review deals briefly with the interventions to promote PA in schools 
and discusses the role of the PE curriculum in exercise promotion and also examines 
the key-characteristics of specific school based interventions to promote PA levels. 
The following three sections deal with the development, implementation and 
evaluation of the 'Sport Education and Health' programme. The final section presents 
a summary of the main findings and considerations of the effectiveness and 
applicability of the programme, and recommendations for future research. 
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4.2.0 Literature Review 
The focus of this section is to examine briefly a number of international projects to 
promote PA in schools, to discuss the role of the PE curriculum in exercise promotion 
and to examine the key-issues of school based interventions to promote P A. This 
review attempts to frame critical questions about the outcomes and the effectiveness 
of these programmes to generate further participation in purposeful P A. 
4.2.1 International projects to promote PA in schools 
Studies from 1985 to 1999 were identified using a search in electronic data bases, 
bibliographies from prior reviews (Almond and Harris, 1998; Baranowski, Anderson 
and Carmack, 1998; Sleap, 1997; Stone, McKenzie, Welk and Booth, 1998), and 
published studies in referred journals. In this review the studies which satisfied the 
following criteria were included: a) the sample was school age, b) use of a 
quantitative assessment of P A, c) use of a control group, d) intervention in a school 
setting, and e) published in the English language. In addition to the studies that meet 
the inclusion criteria, several pilots or small studies with P A outcomes were 
identified. These studies were finally excluded from this review because they 
provided limited information about the methodology used (design, evaluation criteria, 
and outcome measures). The studies reporting HRPE programmes that have been 
implemented and evaluated in the school environment and meet these criteria are 
presented in chronological order in Table 4.2.I.a. 
Table 4.2.1.a: School-based PA interventions 
Study Design Intervention Objectives Dependent Outcomes 
variable {s} 
A total concept of - Elementary - Special PE programme - Increase motor - Fitness - Increase fitness 
physical school including a section of fitness • Attitude components 
education .U.K. 'active health· - Improve body - Non significant 
• 399 students - PE specialists with PE measures more positive 
(Pollatschek, ·9·11 yrs old school teachers • Improve attitude to 
Renfrew and - 1 year attitude to school 
Queen, 1986). intervention school 
- Quasi 
e~erimental 
Know Your Body - Elementary - Social influences- - Increase Self reported Increased 
Program school Social Cognitive Theory knowledge and knowledge, beliefs knowledge and 
• U.S.A - 2/4Smin sessions/week beliefs about andPA PA 
(Marku~ - 1400 students in health. 
Wheeler, Cullen 18 schools - Increase PA 
and Crane - Grades 4, S. behaviour 
(1987). -Quasi 
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e~erimental 
Olso Youth Study • Elementary e Social influences e Increase e Self reported - Increased 
school e Curriculum for diet, knowledge and knowledge, attitudes knowledge 
(Tell and Vellar, 
- Norway smoking. and P A. attitudes for PA andPA - Increased PA 
1987) - 562 students in - 2 yrs intervention - Increase PA .VOlmax (boys) 
6 schools • Follow-up assessment - Increase VOl • Increased 
- Grades 5, 6, 7 fitness (boys) 
-Quasi 
exeerimentaJ 
Slice of Life - High school - Social Leaming Theory - Increase P A • Self-report for PA - No effect on 
·U.S.A - Curriculum led by levels - Knowledge and intervention 
(Peny, K1epp and - 270 students in experts and peers e Increase attitude tests for PA group on PA 
Halper, 1987) 1 school - Policy changes knowledge and - Increased 
_Grade 9 • 10 sessions in 1 attitudes for PA knowledge and 
- Experimental semester period. attitude towards 
PA(~rls) 
Stanford • High school • Social Cognitive Theory - Reduce risk of - PA checklist - Increased 
Adolescent Heart ·U.S.A - Curriculum for PE cardiovascular - Knowledge test aerobic levels 
Study - 1447 students in - 3 sessions/week- disease relevant to a) heart ofPA 
(Killen, Telch, 4 school intervention time 7 - Increase levels risks and b) PA - Increased 
Robinson, -Grade 10 weeks of aerobic PA knowledge on 
Maccoby, Taylor. - Experimental • Follow-up assessment - Increase heart risks and 
and Farquhar, knowledge on PA 
1988) heart risks 
Go for Health • Elementary - Social Learning Theory Increase - Self report - Increased 
school - Curriculum changes in knowledge, knowledge, attitudes. knowledge, 
(Parcel, Simons- • U.S.A PE and school lunch attitudes and self-efficacy, and PA attitudes and 
Morton, 0' Hars, - 409 students in - 2 yrs intervention self-efficacy for • Observation in PA self-efficacy 
Baranowski and 4 schools PA during PE lesson - Increased 
Wilson, 1989) -Grades 3, 4 - Increase MVPA MVPAinPE 
-Quasi during PE 
experimental- lesson 
No random 
assiS!,!ment 
Nebraska School • Elementary - Social Cognitive Theory - Reduce obesity - PE (observation) - More P A during 
Study school - Curriculum changes in and improve • PA checklist PE 
·U.S.A PE, school lunch and fitness by • Fitness tests - No fitness 
(Donelly, ·200 students in policy promoting PA changes 
Jacobsen. 2 schools -2 yrs intervention -Improve PE 
Whately et al. - Grades 3, 4, 5 
1996) - Quasi 
exeerimental 
Cardiovascular - Elementary • Social Cognitive Theory - Reduce - PA checklist - Increased P A 
Health in school • American Health cardiovascular • Test of knowledge and knowledge 
Children (CHIC) • U.S.A Association curriculum risk factors in • VOl fitness • No fitness 
~ 1274 students in and specially designed children • Body composition (% changes 
(Harrell, Murray, 12 schools PE throughout PA body fat) 
Bangdiwala, - Grades 3. 4 -2 yrs (2 week/yr for and healthy 
Frauman. Ganksy - Experimental curriculum) intervention lifestyle 
and Bradley. 
1996) 
Child and e Elementary - Social Cognitive Theory • Increase MVPA ePAinPE • Increased 
Adolescent Trial school - Curriculum, lunch, PE, in PE (observation) MVPAinPE 
for ·U.S.A family. policy - Increase out-of. - Self-report PA • Increased out-
Cardiovascular - 5106 students in - 2.5 yrs food service and school PA - Fitness test of-school 
Health (CATCH) 96 schools PE intervention -Improve vigorous PA 
• Grades 3, 4,5 - Follow-up assessment cardiovascular - No fitness 
(McKenzie. • Experimental fitness. change 
Nader, 
StrikmiIler, et al. 
1996) 
Daily Physical - Elementary • Daily PE lesson - Increase fitness Students: Students: 
Education school • PE school teachers and - Increase motor • Motor performance - Positive 
- Belgium PE specialists perfonnance • Skill tests difference in 
(Pieron, Cloes, - 3500 students in • Development of • Improve • Attitude for school & motor domain, 
Delfosse and 14 schools curriculum materials perceptions for PE lesson in attitudes and 
Leden!, 1996). • 5·11 yrs old - 3 yrs intervention PE lessons and - Co-operative behaviours 
-Quasi attitudes behaviour 
experimental towards sports Teachers: Perceptions Teachers: 
towards their They had more 
profession and the positive 
programme's perceptions of 
materials PE 
Sports, Play and • Elementary - Social Cognitive Theory - Increase PA in ·PAinPE - Increased 
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Active Recreation school - PE specialist & trained PE lesson (observation) MVPAinPE 
for Kids ·U.S.A teachers led PE - Increase out-of- - Cattrac, self-report both for PE 
(SPARK) - 955 students in curriculum school MVPA PA specialist and 
7 schools - Self-management - Improve fitness. - Fitnessgram tests trained PE 
(McKenzie, - Grades 3, 4,5 curriculum teachers 
Sallis, Koloby • Quasi • 2. yrs intervention - No change in 
and Faucett, experimental for PE out of school 
1997) - Follow-up assessment PA 
Project Active • Elementary - Social Cognitive Theory • Increase P A - Inactivity • Reduced 
Teens school and cognitive evaluation • Change PE • Youth Risk Behavior inactivity 
·U.S.A theory • Reduce Survey • Increased 
(Dale, Corbin • 599 students - Conceptual PE, P A labs, inactivity moderate PA 
and Cuddihy, -Grades 9 classroom curriculum - Increased 
1998) -Quasi - 2 semesters intervention weight training 
experimental activity 
Pathways • Elementary - Classroom and PE - Increase PA - Body composition - No reported 
school curriculum - Reduce fat (BMI) 
(Caballero, ·U.S.A - School food service intake - PA (self-report & 
Davis, et al. - 2000 American- - Family involvement Tritrac 
1998) Indian students - 3 yrs intervention accelerometer) 
in 40 schools - Quasi experimental - Self-reported dietary 
-Grades 3 assessment 
• Quasi - Knowledge, attitudes, 
experimental and behaviour 
Health & • Elementary - Social Learning Theory • Increase P A - Self-report for PA - Improved PA 
Nutrition school - Development ofHRE - Increase MVPA - EUROFIT fitness level 
Programme of • Greece recourses • Improve fitness battery. - Increased 
Crete Island ·6 yrs program - PE curriculum specially • Improve • Knowledge for health MVPA 
- 5716 students in designed. anthropometric andPA - Favourable 
(Manios, 40 schools - Teachers' delivered measures BMI 
Moschandreas, ·6·12 YTS old programme with special - Improve • Increased 
Hatzis, Karatos, -Quasi training and assistance biochemical knowledge 
1999) experimental • Involvement of parents measures - Positive 
-2 hours/week (60 biochemical 
sessions per ye for 3 yrs measures 
intervention (serum lipid 
level) 
In this review 13 completed studies were included. The majority of these studies were 
conducted in the United States while only four were conducted in European countries. 
Main characteristics of the studies reviewed 
Designs 
The majority of the studies reviewed used quasi-experimental rather than random 
assignment designs. CHTCH was the only randomized trial while most studies 
randomized or assigned schools rather than students to intervention conditions. The 
studies in the review used classroom students both in control and experimental (s) 
group (s) and they involved qualitative measures in pre- middle- and post- measures. 
Importantly, follow-up measures were included in a few studies. Consequently, for 
the most studies there is not substantial evidence about their impact on the dependent 
variables examined in the follow-up period. The number of schools involved varied 
with one school in Slice of Life (perry, Klepp and Halper, 1987) to 96 schools in the 
CATCH study. Accordingly, the number of students ranged from over 5000 in the 
CATCH study to 200 students in the Nebraska School Study (Donelly, Jacobsen, 
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Whately et al., 1996). All of the studies included both genders and some of them were 
designed particularly for a minority population such as Pathways (Caballero, Davis, et 
al., 1998). 
Intervention Components 
The social cognitive theory and social learning theory were the dominant theoretical 
approaches in the studies reviewed. However, considering the outcome measures it is 
apparent that a number of studies used multiple theoretical constructs. A major 
characteristic of these projects was the use of multi-component interventions targeting 
several aspects of a healthy lifestyle (e.g. healthy diet or smoking prevention). Some 
of the components included were related to classroom HR. curricula, augmented or re-
designed PE programmes, resources and materials developed especially for the 
programme objectives as well as out-of school PA. Some interventions were 
implemented by school PE staff whereas in some others, PE specialists delivered all 
or part of the intervention programme. In only a few studies was parental involvement 
or policy components included (Manios et al., 1999). 
However, it is important to note the difficulty faced in the evaluation of the 
intervention components related to ascertain the exact nature of interventions, 
particularly in regard to the time spent in the lessons or an overall programme. The 
most obvious distinction that can be made, is between 'daily' PE programmes (for 
example Daily Physical Education by Pieron et al., 1996) and 'standard' programmes 
(which usually comprise between one and three lessons per week), often with extra 
time allocation (for example Health & Nutrition Programme o/Crete by Manios et 
aI., 1999). In addition to time devoted to PE, studies and programmes have a wide 
diversity of characteristics. PE programmes may be supplemented with after-school 
activities and some programmes have a classroom component to promote P A outside 
of school. This point is particularly important in terms of the evaluation of the relative 
effectiveness of each intervention context. Effective interventions applied throughout 
'standard' PE programmes are of particular interest as they present a more feasible 
option than 'special interventions' which involve specialists, extra time, expensive 
facilities or ideal situations. This diversity and the relatively small number of 
interventions make a fair comparison across studies difficult. 
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Objectives and dependent variables 
In studies reviewed a variety of objectives were pursued relevant to: a) the PA 
promotion in and out of school, b) increase MVP A in the PE lesson, c) increase 
fitness, b) decrease inactivity and cardiovascular risk factors, e) enhance knowledge 
on HE issues, improve self-esteem and attitude towards PE, f) improve biochemical 
health profile and anthropometric measures. Consequently, the respective dependent 
variables were assessed using a number of: 
=> Objective measures (e.g. Tri-trac, Caitrac, observation systems, fitness 
batteries) to assess behavioural outcomes (physical activity) and 
physiological outcomes (e.g. aerobic capacity, muscular strength and 
endurance, flexibility). 
=> Self-report measures to assess behavioural outcomes (dietary habits, activity 
levels), cognitive outcomes (knowledge and understanding) and affective 
outcomes (attitudes towards school, PE lesson orPA, self-esteem). 
=> Clinical measures to assess anthropometric outcomes (body composition, 
BM!) and biochemical outcomes (blood pressure, blood Iipids). 
The variability on the dependent variables and the measures involved is one other 
factor that makes comparisons among interventions which pursue similar objectives 
difficult. 
Outcomes 
Health related PE programmes in primary and secondary schools can affect positively 
a number of important health-related variables and other outcomes. Positive changes 
have been found in either physiological and clinical outcomes, in PA levels during PE 
lessons, favourable results in dietary modification, positive cognitive changes (HR 
knowledge) and more positive attitude towards PE and P A. Daily programmes have 
been found more effective in terms ofP A level, fitness, and attitudes enhancement 
(pieron et al., 1996). Furthermore more positive results have been obtained from PE 
specialists than from school PE teachers. Specifically, SPARK and CATCH studies 
found that PAin lessons was greater for children taught by PE specialists compared to 
those taught by trained classroom teachers and those in control classes. 
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One of the main objectives of the interventions reviewed was to physically activate 
the participants; therefore, a fundamental question that emerge is how 'significant' is 
the statistical significant difference in PA involvement which was observed in post-
measures. In resent reviews authors' conclusion is that a substantial number of 
interventions had little or no important impact on P A behaviour (Baranowski et al. 
1998; Stone et aI., 1998). The correspondence between targets and outcomes in Table 
4.2.1.a shows that almost all programmes 'achieved' the objectives pursued; in other 
words, if the intervention programme were appropriately changed at school towards a 
specific direction, more positive outcomes were obtained in this direction. This is 
particular interesting concerning the PE programme; when the PE programme offered 
more P A opportunities or pursued more MVP A at school, more P A was obtained and 
more MVP A was performed. 
Taking into consideration that participation in PE lesson is obligatory for students, 
increasing the programme time (hours per week, the lesson length or introducing 
more extracurricular activities) or focusing on more intense contents, an increase..in 
P A (in total or in MVP A) should be expected. Furthermore, very little is known about 
the programme's impact on children's voluntary involvement in PA and sport after 
the implementation of the intervention while only a few studies had follow-up 
measures. It is reasonable therefore to hypothesize that a 'statistical significant 
change' in PA level may be not a robust indication of the programmes' effectiveness 
when this change is expected, at least in the end of programme. Furthermore, the 
absences of extensive data from follow-up measures, especially on behavioural, 
cognitive and affective measures, enhance the confusion about the programmes' 
quality to inspire long-term participation in PA. Therefore, if the programmes 
objective is to promote lifetime P A than simply activate students for a specific time 
frame, then mediating variables that predict future participation in PA should be more 
appropriate indicators. This view is in line with Baranowski et al. (1998) who 
suggested priority for more effective interventions should be placed on research that 
enhances our understanding of the impact of interventions on these mediating 
variables. However, this issue needs further research taking into consideration that 
some studies that measured out-of-school PA found no difference (e.g. Go for Health, 
SPARK, and Slice of Life) or a decrease (Nebraska School Study and Pieron's et 
al. study (1996) for the intervention group. 
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Furthermore, from the studies reviewed it is not clear what component (s) of each 
programme produced the observed changes and how each particular programme 
influenced specific groups as the most inactive and the less or unmotivated 
participants. Thus, it is not clear which components should be valued and how to help 
children increase P A outside of school. Also, there has been little attention devoted to 
the role of PE in stimulating further participation within and beyond the school. 
Finally, the reviewed intervention programmes offered limited information about the 
type and the components of in-service training for teachers to enhance the quality of 
their teaching in HRPE. 
Intervention programmes with particular interest 
There are a number of studies that need to be presented in greater detail. The first 
study comes from Belgium and this is followed by two other studies conducted in 
United States. Finally the main characteristics of the 'Active School' (McGeorge, 
1997) are analyzed because the development of the 'Sport Education and Health' 
intervention programme is based in this initiative. 
• Daily Physical Education (Pieron et al., 1996). 
In 1991 a pilot programme was launched in Belgium in order to increase the time 
allocated to PE in kindergarten and primary schools. This project was important 
because it was a multi-component initiative and representative of augmented PE 
curricula, applied for a long period in a large number of schools, involved school staff 
and parents, and it used a multi-dimensional evaluation procedure involving the 
students, the teachers and the curriculum materials. The main objective of this study 
was to assess the effects of daily PE on children (see also Table 4.2.1.a). The basic 
principles of this project were: a) at the elementary school level every child should 
engage in P A for at least one daily session, b) motor development should be 
embedded in a process of total education, c) teaching tasks should be set by a team 
involving a qualified PE teacher who would work in close collaboration with the 
classroom teacher, and d) information should be provided to parents as well as other 
members of the education community. The research approach used in this study 
202 
",Ch",8""O'""0.,,,4,,-,' P!:.!ro"'I""oct'-'3'--_________ ~lmplementing and evaluating the intervention progranune 
resulted in a number of positive outcomes and revealed a number of important 
practical considerations. 
Students in experimental groups: a) achieved better performance in most fitness tests 
than controls, with their superiority more evident in motor skills than physical fitness, 
b) showed significantly more favourable attitudes towards school, PE and homework, 
C) appeared to be in better mood to complete their tasks, d) developed co-operative 
behaviour, and e) indicated less pronounced negative attitudes as they grow older than 
those in control groups. This initiative seemed friendly to girls who were found to be 
particularly receptive to the programme and this is a very important finding taking 
into consideration that females worldwide are a target group in P A interventions 
(Stone et al .• 1998). In addition, a positive influence on teachers' perceptions of their 
work was also observed. From this study two other interesting findings emerged: 
firstly, the effect of the daily PE programme became evident only after some delay of 
implementation. Secondly, children in experimental group felt a lower need for 
participation in out of school sport with more children from control schools involved 
in sports clubs. However, some negative aspects were identified, including more 
problems in the pilot schools in terms of practical organisation of the programme. 
• C4TCH (McKenzie, Nader, Strikmiller, et al. 1996). 
The Child and Adolescent Trial for Cardiovascular Health study reserves particular 
attention because it was one of the few programmes which utilized an extensive 
evaluation model based on social scientific principles; furthermore, it was the only 
multi-cent er randomized trial having four field centers, a co-coordinating center, and 
a leading team for study administration. The emphasis was upon giving 8-11-year-old 
children skills training to encourage healthy eating, increase P A and avoid initiation 
of smoking. The intervention was multi-factorial and, in addition to PE interventions, 
included interventions to tobacco, food, classroom learning on cardiovascular health, 
school policy and a home/family component. The PE intervention included 
curriculum content and materials, teacher training and on-site consultation to teachers. 
A notable feature of the CATCH trial is the extensive evaluation model. Three 
categories of evaluation have been selected: 
1) Process evaluation 
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Process evaluation documents program feasibility; it assesses structure and process 
components to be delivered as part of the programme and how well the programme 
delivered fits the original design and study goals (Windsor, Baranowski, Clark and 
Cutter, 1994). Health intervention programmes in the past have often only considered 
the outcomes of intervention and little attention has been paid to the implementation 
process. This kind of evaluation is important because implementation can be affected 
by a numerous factors and these can have substantial effects on the results. The 
CATCH study was investigating the following intervention components: School staff 
characteristics, training and support of school staff, implementation process, pupil 
participation, and pupils' characteristics. 
2) Impact evaluation 
A number of psychological and behavioural measures have been adopted to evaluate 
the impact on children of the intervention procedures including P A, diet assessment 
and smoking behaviour. 
3) Outcome evaluation 
Physiological measures collected for each participant at baseline and after completion 
on intervention including anthropometric measures, biochemical measures and fitness 
tests. 
• SPARK (McKenzie, Sallis, Koloby and Faucett, 1997) 
The Sports, Play and Active Recreationjor Kids programme was designed to promote 
and teach high levels ofPA and movement skills that are enjoyable in elementary 
school pupils. In this programme three groups of lessons were created. Some children 
were taught the SPARK intervention only by PE specialists and others by classroom 
teachers who did not specialize in PE. In addition, there was a control condition in 
which typical PE was continued. The SPARK has highlighted the advantage of 
employing specialists to deliver PE in elementary schools and the need for extensive 
professional development for classroom teachers involved in the delivery of PE. 
When assessing the effects of a health related PE programme on quantity and quality 
of lessons, specialists were found to have the best outcomes followed by trained 
classroom teachers both of whom were better than non-trained colleagues. This 
suggests that the type ofteacher is important in promoting health-related activity in 
PE lessons. 
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• The Active school 
A number of health-related initiatives have been developed over the past ten years 
focusing on the increase of understanding of health benefits and on helping more 
young people to become more active. The 'Active School' is an example of an 
effective school-based health-related initiative. Children's low activity levels and a 
decline in PE time have meant that PE has shifted towards more emphasis on 
stimulation of further participation in PA beyond PE lesson times (Harris, 1997). The 
Active School is a national promotion programme to encourage schools to formulate 
and implement an action plan for increasing the partici pation of students in P A both 
within and outside of school (Almond and McGeorge, 1995). Related objectives 
include forming action plans to increase enjoyable and quality P A amongst pupils, 
staff and parents, and the initiation of healthy and sport bodies that facilitate the 
promotion ofHRE in young people. There are a number offeatures that are 
considered important in an Active School philosophy and that are relevant to the 
intervention in the following five key-areas: 
1. Policy: Development of a comprehensive school P A policy (in terms of PE 
lesson, school ethos, sport and health events, regular involvement of staff and 
parents). 
2. Curriculum: Effective fulfilment of the National Curriculum requirements-
Opportunities for all pupils to experience a range of activities - Utilization of 
appropriate resource packs to enhance activity opportunities - Pathways from 
the curriculum into extracurricular and community P Nsports. 
3. Extracurricular: Development of an extracurricular programme that is a natural 
progression of the curriculum (individual activities, team games, and 
competitive opportunities) - Encouraging as many pupils as possible to take 
advantage of extracurricular opportunities - Providing extracurricular P A 
opportunities that cater for the needs and abilities of all pupils. 
4. Links with community and other schools: Involvement of activity leaders from 
the community - Establishment of links between extracurricular clubs and local 
sport clubs - Information of activity opportunities in the community readily 
available to pupils - Organizing meetings between local schools. 
5. Training and resources: Provision of regular opportunities for all PE staff to 
take part in relevant in-service training - Provision of adequate resources for all 
pupils to be actively involved in lessons and clubs. 
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Issues arising 
One of the issues arising from this review is the concern for increasing the amount of 
time devoted to school PE, hence dail y or augmented PE has been focus of most of 
the research. Nevertheless, it is quite clear that worldwide insufficient time is being 
provided for PE in the curriculum (Armstrong and McManus, 1994). A number of 
studies showed that time allocation for PE have been continually decreasing 
(Hardman, 1998; Simons-Morton, Eitel and Small, 1999). One to three hours PE 
lesson per week is unlikely to bring about health benefits, improve fitness, and help 
students to accomplish PA recommendations for health or to reach other affective or 
cognitive aims. Despite the fact that daily PE would be the ideal situation in order to 
promote health and lifelong aspirations for a healthy lifestyle, the realistic view at 
present time is to look for more feasible solutions to promote PA either in school and 
out-of-school settings. The following suggestions represent starting points to this 
direction: 
• Increase the number of PE lessons each week from two to three. 
• Introduce PE contents that activate students for more time in MVP A during 
the lesson. 
• Introduce attractive extracurricular activity. 
• Offer more opportunities for active play during school breaks. 
• Re-design school playground environment to make P A safe and accessible. 
• Develop school policy and establish reward structures that stimulate more 
participation outside school. 
• Develop links with community programmes to stimulate more participation 
in outdoor recreational pursuits during the weekends, especially for the more 
inactive and adolescent girls. 
Obviously, many of these suggestions included in the Active School framework ofPA 
policy. 
A second issue related to the mediating variables that support long-term participation 
in P A. One objective for school PE programmes is nearly always the development of 
'healthy' habits for adulthood. Although the assumption that behaviours learned in 
childhood and adolescence will transfer into adulthood seems reasonable, evidence to 
substantiate it is mixed (Biddle and Mutrie, 2001). However, a longer lasting 
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commitment to being active in the studies reviewed is not explored. In addition, it is 
difficult to ascertain what kind of influence in school can be associated with specific 
changes in the domains of behaviour, affective and cognition which are fundamental 
for a long last commitment for active living. 
A third issue refers to the minimum use of qualitative analyses in the evaluation 
process of these studies. Consequently, few studies provide any detail about the type 
of experience that pupils encounter in the programme, or the effectiveness of different 
components or learning approaches in the promotion of purposeful PAin specific 
target groups or diverse school environments. This is an important weakness of the 
studies reviewed because qualitative research within an interpretivist perspective may 
provide access to important insights. 
A fourth issue refers to the school staff training; in few intervention programs (e.g. 
CATCH, SPARK) the teachers' training represented an indicator of the program's 
success or it was associated to the programme's outcomes (perry et al., 1990; 
Nyadindi, Milen, Palin-Palokas and Robison, 1997; Rohrbach, Graham and Hansen, 
1993). Therefore there is a need for more information about the types of in-service 
training and the support provided during the implementation period of the programme 
in order to enhance teachers' abilities in HR matters. 
The final issue refers to the generelizability of the findings. Intervention studies 
performed in ideal environments or interventions that require unbearable cost may not 
be at present feasible in the mainstream school context. As almost all interventions 
reviewed proved effective in terms of the objectives pursued, a criterion of their 
applicability for wide implementation related to their cost and demands in curriculum 
time, environmental changes, and staff's support is required. 
4.2.2 Suitability of Greek PE curriculum for promoting lifetime PA 
Physical Education has an important part to play in physical development and 
promotion of the benefits of an active lifestyle. However, the relevance of current PE 
curricula for the development of active lifestyles in adulthood has been questioned. 
For example, Coakley and White (1992), in a qualitative study using semi-structured 
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interviews with British adolescents, found that participation in community 
programmes was experienced by past experiences in school PA classes. In particular, 
negative experiences centred on boredom and lack of choice, feeling of incompetent, 
and receiving negative evaluation of peers. Taking into consideration that exercise 
participation is associated with perceptions of competence, intrinsic motivation, 
enjoyment, achievement goal orientations and motivational climate, the findings 
presented in section 3.3.2 indicated that Greek PE lesson has limited possibility to 
inspire lifetime participation in PA. It is possible therefore, that an alternative PE 
curriculum that incorporates contents and teaching practices that promote high 
perceptions of autonomy and competence (Biddle and Chatzisarantis, 1999) may have 
much more possibility to inspire lifetime P A Furthermore, the class climate may need 
reappraising so that all pupils are valued for their own efforts. 
4.2.3 Implications for interventions 
Taking into account the points emerged from this review and the recommendations by 
health professionals (Almond and Harris, 1998; Biddle and Mutrie, 2001; Baranowski 
et al. 1998; Stone et al. 1998) a number of key-characteristics should feature feasible 
approaches in order to improve existing intervention practices in the school 
environment. 
• Design: Quasi-experimental or random assignment design including 
experimental and control groups. 
• Intervention: Multi-component interventions including: HRPE curriculum, 
development of HR recourses, extracurricular activity, links with community, 
and school policy. Intervention should preferably take place within the 
'standard' PE curriculum with extra time allocation when necessary. 
• Staff: Well trained staff, preferably the school teachers and not PE specialists. 
Support and resources should be provided throughout the intervention 
process. 
• Time: Enough time to realise the effects of the programme. 
• Objectives and dependent variables: Measurable objectives that target 
changes in mediating variables associated consistently with a longer lasting 
commitment to being active. 
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• Evaluation: Use of extensive evaluation models that include process 
evaluation, impact evaluation and outcome evaluation with regard to students, 
teachers, and programme components; use both qualitative (objective 
measures and self-reports) and quantitative evaluation procedures to examine 
the impact of the programme in specific group of children and the side effects 
with regard to school ethos, parents' appreciation and community. In 
addition, follow-up measures should be inherent part of the programme. 
The following section presents the development, implementation and evaluation of 
'Sport Education and Health' programme. This intervention attempts to embody some 
of the positive elements and characteristics discussed in this section. 
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5.1.0 Overall discussion 
This final chapter provides a summary of the research problems and an overview of 
the studies that have been conducted throughout the three projects of this thesis. In 
addition, the implications of the studies are considered and general recommendations 
are made for further study. 
5.1.1 Summary of the main issues ofthe projects 1,2, and 3 
This thesis addressed two main research questions. The first question was related to 
the examination of lifestyle and P A activity patterns among Greek young people. The 
second was related to issues that need to be considered in order for school based 
intervention programme aiming at promoting P A activity and sport to be effective and 
applicable. For the valid examination of these research questions the Physical Activity 
and Lifestyle Questionnaire was developed. 
The development of an alternative self-report measure ofPA for Greek young people 
was the main concern of the first project in this thesis. The measure aimed at 
addressing as many of the problems associated with current self-report measures as 
possible in an attempt to provide a valid estimation ofP A. The decision to design a 
new questionnaire ofPA assessment stemmed from the need to create an instrument 
applicable to the cultural characteristics of Greek young people. The findings from the 
two validation studies were encouraging and indicated that the P ALQ can be a valid 
assessment ofPA for the population it was designed for. 
Considering the validity and reliability correlation coefficients found in these studies, 
it seems that the P ALQ was capable of attaining reliable and valid reports from 
children of 11 + years. Furthermore, the physical activity profile, which was an 
innovation of this self-report, appeared to be useful in providing additional 
information of the PA behaviour in children. Despite the encouraging evidence of the 
validity of the P ALQ, the studies conducted in the first project revealed the limitations 
of developing an instrument that would overcome the problems commonly 
encountered in assessing PA with self-reports. These limitations are related mainly to 
the recalling process of the interviewees and the definition of the desired variables. 
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In the second project, a need analysis was carried out in order to establish whether 
there was a need to increase PA level of Greek young people, and to consider the 
conditions for the development of an intervention programme aiming to promote P A 
through the school setting. The findings showed that lifestyle characteristics of 
children change, as they grow older. Young students, and especially girls, reported a 
low interest for PA and sports. The regular involvement in sedentary leisure time 
pursuits, the accessibility to sport programmes and the improved sport infrastructure 
did not correlate with students' PA level. Furthermore, a significant positive 
relationship between PA level, perceived physical competence, goal orientation, and 
attitude towards PE lesson was found. These findings were more salient in girls. 
Health, enjoyment and social relationship emerged as the strongest motives for 
participation in PA and sport in both genders. The participation of older students in 
organized out of school sport activities was very low. This sedentary behaviour 
increases dramatically as children grow older probably because of the increased 
academic responsibilities both in and out of school. The high rate of inactivity 
indicated that this particular sample had limited possibility to obtain the short- and 
long-term benefits of an active lifestyle (Cavill, Biddle and SaIlis, 2001) as well as 
limited chances to be active in adulthood life (MaIlina, 1996). The findings indicated 
that schools in Greece constitute the most important environment in activating 
students of all ages. 
In this project, the knowledge, attitudes and self-efficacy of school PE teachers 
toward teaching a HR programme was also investigated since their role is 
fundamental in promoting an active and healthy lifestyle. The findings showed that 
PE teachers in Greece might face a number of difficulties to effectively implement 
HRPE programmes. Therefore, their training and support is a necessary precondition 
before the establishment of any HR initiative at the school environment. Finally, the 
second project investigated the nature and extent ofPA promotion in schools. Results 
showed that P A promotion within the Greek school environment was a very low 
priority issue while schools provided students with very limited PA and sport 
opportunities. The environment and policies in the majority of the schools were not 
conductive to PA participation and problems were evident with sport infrastructure, 
facilities, and links with community health and sport bodies. 
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The information collected in the second project was necessary in developing a 
strategy for P A promotion, which addresses the particular needs of the young 
population. The findings of the second project are in line with the general 
recommendations for increasing available sports programmes in schools and in 
community as well as the encouragement of more young people to participate in 
active pastimes. The complex nature of the factors affecting participation in P A 
support the implementation of ecological models of behaviour change (McKenzie, 
2001), targeting specific personal, social and environmental variables. The unique 
cultural characteristics of Greek students stressed that interventions should be 
designed according to the specific characteristics and needs of the population. 
In the third project of this thesis the methods and materials of the "Sports Education 
and Health" intervention programme were described, and the key-outcomes of the 
programme on students, teachers, and schools' ethos were presented. The 'Sport 
Education and Health' was a school based intervention programme, which was 
designed to contribute to the upgrading of the school and PE's roles as vehicles of 
health by reinforcing students' interest towards an active lifestyle. The programme's 
philosophy keeps up with the whole school approach to promote P A having as key-
components PE curriculum, personnel training, creation of the necessary resources for 
students and PE teachers, modification of the school environment, parental 
involvement, and the link with community programmes. A multi-dimensional 
evaluation involving students, teachers and materials as well as an external evaluator 
was used. Process measures were obtained throughout the study and outcomes were 
assessed at the end of the programme implementation. 
The findings support that overall the intervention was appropriately designed and 
implemented while both genders seemed to enjoy, put effort and feel competent 
equally well during the programme. The training programme proved effective while 
PE teachers improved their knowledge and skills towards teaching HRE. All 
experimental schools expressed a real disposal to promote health and PA while they 
created the necessary predispositions and ethos to promote healthy behaviours and an 
active lifestyle among students. The programme was also treated very positively by 
the parents and the authorities from which co-operation had been requested. They all 
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appraised the importance of the project for public health purposes and offered 
unlimited support. The encouraging findings of the intervention can be mainly 
attributed to the effectiveness of the intervention strategy. Furthermore, the adoption 
of the Active School principles to promote PA and the involvement of the school staff, 
the parents and the local community also played an important role. The evaluation of 
the results in post- measures and the evaluation provided by the external evaluator 
were very encouraging and indicated that the Sport Education and Health Programme 
may be a feasible approach to promote PA and sport in Greek school children. 
5.1.2 What we know from this thesis 
The studies presented in this thesis provided essential information that can be used to 
formulate a documented national health policy for P A promotion for young people in 
Greece. This thesis also provided information about the role of specific determinants 
on P A behaviour, and contributed to some extent to a better understanding of 
European youths' lifestyle and P A patterns. Furthermore, the implementation of the 
Sport Education and Health intervention programme revealed a number of issues that 
could assist the formulation of other multi-factorial initiatives in the school 
environment in the future. More specifically, from this thesis, we know that: 
o The P ALQ is a valid measure for assessing PAin children 11 + years old. 
o Greek young people, apart from differences related to gender characteristics, 
have also demonstrated lifestyle differences in comparison with their 
counterparts from other European countries. Boys in all ages are more active 
than girls. Girls represent a high priority group for intervention, even from the 
primary school years. 
o Physical activity decreases dramatically as children get older. Consequently, a 
large part of children's population does not meet the current PA 
recommendations for health. This decline is more remarkable in girls than boys, 
and is steeper in adolescence than in childhood. 
o Schools in Greece are the most promising environment for the promotion ofPA 
while a large part of young people's PA is accumulated during school hours. 
However, schools offer minimum opportunities for participation in supervised 
and organized P A and sport. Inclusion of extracurricular activity on the formal 
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school programme is an urgent need in order to effectively promote PA in 
schools. 
o Young people participate in P A and sport for different reasons with regard to 
gender and age. Enjoyment, health and social interaction are particularly 
important motives and are consistently associated with participation in P A. 
However, lack of time is a key-barrier for regular involvement in P A. 
o At present time, the PE teachers' training represents a fundamental condition for 
the successful implementation of any HR programme in the school environment. 
o The Sport Education and Health Programme offers a feasible and effective 
approach to promote PAin the Greek school environment. However, prior the 
initiation of any HR intervention programme in schools, a number of conditions 
must be established relevant to financing, infrastructure, staff training, and 
support from external bodies. 
5.1.3 Future research 
Considering the results, conclusions and limitations of the studies presented in this 
thesis, there are several recommendations for further study. Firstly, the concurrent 
validity of the P ALQ in assessing P A should be examined with other more advanced 
measures involving samples of different age groups, from urban and rural areas of the 
country. Secondly, more studies should be conducted on the PA level of Greek 
children based on larger and more representative samples from different ages, and 
more research is required on the longitudinal changes ofPA level, and determinants 
ofPA for Greek young people. This research should involve different methods and 
disciplines including quantitative, qualitative and multidisciplinary approaches in 
order to examine the role of specific determinants ofPA that promote or inhibit active 
lifestyle and participation in organised sport activities, especially for girls. Finally, 
more research should be made in the future to examine the effects of different 
strategies for school-based PA promotion programmes in order to examine the 
effectiveness of different components in the promotion of purposeful PA in specific 
target groups or diverse school environments. 
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PHYSICAL ACTIVITY AND LIFESTYLE QUESTIONNAIRE 
1. Why create a new Physical Activity questionnaire? 
The "Physical Activity and Lifestyle Questionnaire" (PALQ) was created to offer to 
researchers and physical education teachers a comprehensive tool for the evaluation of the 
students' physical activity (PA), which correspond to the particular cultural characteristics of 
Greece. The need for its creation stems from the following facts: a) several of the most known 
questionnaires have been constructed for specific research purposes and they are functional in a 
cultural context different from the one in Greece, b) some of them are not established 
accurately regarding their validity and reliability and c) the development of reliable and valid 
measurement tools for the evaluation of P A still remains a research priority, since it would help 
the understanding of the relation of PA with health and also it would contribute to the creation. 
of effective intervention programs (NIH,1996). 
Although PA can be evaluated by many different methods (direct observation, use of sensory 
detectors and recording of the cardiac function, isotope doubly labeled water, measurement of 
the calorie consumption, reports given by people of the children's direct environment), the 
method of the questionnaire is the most common, because it can collect data from a large 
number of people fast, easily, and inexpensively. 
2. Questionnaire description 
The PALQ was designed for Greek students between the age of 11-18 years and includes three 
sections. Specifically: 
In part one the interviewee gives demographic information regarding himselflherself and 
hislher family (questions 1-7). 
In part two the participation in free time activities is evaluated. There the interviewee has to 
report the frequency of his/her participation in 25 (or 26 for first and second level high school 
with the addition of the choice "I spend my time with my boyfriend/girlfriend") different 
activities (question 8). The questions cover a wide range of activities in which children and 
teenagers are regularly involved in their free time, regarding the participation in cultural 
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activities, academic activities, physical activities and recreation activities. The list of activities 
has been organized based on the Pieron & Ledent questionnaire (1997) and adjusted to the 
characteristics! features of our culture and education. The interviewees' answers can be used 
either separately or in groups with the use of Factor Analysis (Principal Components Analysis). 
The components analysis usually extracts seven (7) factors with eigen values higher than one. 
More information about this particular part of the questionnaire and the statistical analysis of 
the answers are presented in a published article (Avgerinos, Stathi, Almond,and 
Kioumourtzoglou, 2000). 
In part three the interviewee's participation in sports and PA is evaluated. This evaluation 
includes: 
o Ways of transport 
o P A and sports in school 
o Participation in recreation PA 
o Participation in sports clubs!private gyms during free time after school 
o Participation in PA and sports during weekends 
This information refers to a) the evaluation of the time of participation in PA and sports, b) the 
intensity of the participation, c) the type of activity and d) the frequency of involvement on a 
weekly basis. 
The questionnaire records information about a typical week and more specifically about the 
last 7 days. The questionnaire consists of a total of 30 questions. It is completed either 
individually or under the instruction of the class teacher in a period of 15-25 minutes 
depending on the age of the interviewee. 
3. Validity and reliability of the questionnaire 
The most important obstacle for the creation of valid tools for the evaluation of physical 
activity for children and teenagers is the lack of a valid criterion! standard of comparison· 
(Aaron, Kriska, Dearwater, Cauley, Metz & LaPorte, 1995; Montoye, Kemper, Saris & 
Washburn, 1996). Therefore, the examination of concurrent validity is used to establish the 
validity of the new measure for the assessment of physical activity. Concurrent validity is the 
degree of accordance with other widely used and acknowledged PA measures. Moderate to 
high correlations between different measures is a strong indication of the concurrent validity. 
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The process of evaluating the reliability of a measure usually takes two consequent 
measurements for the same sample within a week. For high school students the PALQ 
correlation, in two consecutive measurements within a week (test-retest reliability), was r=.77 
(Avgerinos, Argiropoulou, Almond & Mihalopoylou, 2001). Its validity was evaluated on 
students of primary and secondary education in two different studies. In the first study, which 
involved a sample of 40 high school students (23 boys and 17 girls) aged 13.65 years old 
(±0.9), the PALQ was compared to "the Four by one-day Recall Physical Activity 
questionnaire"(Cale, 1994) and also to a measure of objective PA measurement, the CSA 
accelerometer (Computer Science and Applications Inc, 7164, shalimar, Florida), which is 
valid and reliable for children 10-15 years of age (Computer science and Applications, 1995) . 
. The correlation between the PALQ and the questionnaire was r=.79 (p<.OOI) and for the CSA 
it was r=.63 (p<.OI). 
In the second validity study where the sample was 51 elementary school students (24 boys and' 
27 girls) aged 11,5 years (±O.6) the PALQ was compared to the CSA accelerometer. Based on 
the subjects classification the correlation between the two tools was r=0.56 (p<.OI). The results 
of these two studies present a satisfactory first indication of validity and reliability of the 
PALQ for the evaluation of the PA of elementary and secondary school students in Greece. 
4.0 Advantages and innovations of the questionnaire 
The new questionnaire has the specifications that should characterize the contemporary 
questionnaires for the evaluation of P A because: 
1. Its' validity has been evaluated by other valid PA measurement tools. 
2. It evaluates all the parameters of PA behavior (that is the frequency of the PA on a 
weekly basis, the intensity, the duration, the type, the aim and the setting of the 
PA). 
3. It uses an objective system of evaluation of PA and classification of the participants 
4. It divides the day into periods to facilitate recall of the information (PA before 
school, during school hours, after school). 
5. It evaluates different aspects of everyday PA (transport, free time activities, 
participation in organized sports). 
6. It is accompanied by specific instructions for the completion and the evaluation of 
the participant's performance. 
297 
Phy"icllf Activity & Lifestyle QuesriOllnllire A l'l'erinos 2000 
7. It can be used to a broad range of age-groups 
8. It comprises activity tables facilitating thus the participants' recall of PA events. 
9. It is easily codified and statistically analyzed. 
The novelty of this P A evaluation tool is based on the fact that it introduces the idea of 
portraying the PA profile of the subjects. The PA profile expresses in percentage (%) the ratio 
of all the forms of physical activity carried out by the subject in moderate and high intensity in 
relation to their score in these activities- (for the depiction of the PA profile the energy cost 
that derives from the subjects involvement in light intensity activities and sleep is not counted). 
Therefore along with the qualitative and quantitative data of activity important information 
regarding the kind of activities and the environment where they take place and also their 
contribution to the subject's total score is also presented. As a result, the priorities of the 
intervention programs are highlighted better, while the activities in which a child participates 
are evaluated not only according to their contribution to their total performance but also 
according to their possible contribution to the adoption of lifelong exercise (Vanreusel et al; 
1997; Janz, Dawson & Mohoney, 1999). 
5.0 Questionnaire Management for data collection 
5.1 Questionnaire presentation to the interviewees 
Before the beginning of the process of completing the questionnaire it is important that the interviewer 
should follow certain instructions: 
1. Introduce himself / herself to the students stating hislher status and the organisation 
he/she represents or works for. 
2. Explain to the students why it is important to complete accurately the questionnaire 
(stressing for instance the usefulness of the test to the research of the relation between 
. 
exercise and obesity, the increase of opportunities for exercise in the school 
environment, the organisation of programs for the increase of PA etc). Explain that the 
aim of the questionnaire is to record how young people (of the specific sample's age) 
use their free time and how active they are. Diversify the presentation of the 
questionnaire and the arguments when addressing it to high school students or to 
elementary school students. 
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3. Explain that anyone who doesn't wish to participate doesn't have to fill the form. Since 
participation is voluntary interviewers should stress that they consider the data presented 
totally tme. IntervieVlZers should NOT allow students, who don't want to fill the 
questionnaire, to leave the classroom. They should ask them to remain silent during the 
completion of the questionnaire. 
4. Emphasise to the students that: 
o .... the data they will give will be used EXCLUSIVELY for research purposes, 
which they are anonymous and totally confidential and that no one other than the 
researchers will have access to them. They should also emphasize that the 
answers will be analyzed by a computer. 
o .... the questionnaire asks for information regarding their participation in PA and 
sports during the LAST SEVEN DAYS including last weekend. 
o ... all questions must be answered and extra information to the questions should 
be given when necessary. 
o ... there are no right and wrong answers! The questionnaire is not a school 
exam! They MUST NOT co-operate; instead they must fill the questionnaire 
individually. 
o ... the students must not feel guilty ifthey didn't participate in some (or in all) of 
the activities included in a question. They just have to go on and answer the next 
question. 
5.2 Administration of the questionnaire 
Before the students begin to read and complete the questionnaire ask them to fill the 
demographic data and the exact date of birth (day - month - year). This is very important in 
case of repeated measurements in the same sample. Interviewers should ask students to read 
carefully each question, to think and then circle the choice that best describes them, explain 
anything that they don't understand or is not completely clear. Students older than 14 years 
(second high school grade) can fill in the questionnaire individually without guidance. On the 
contrary, it is better to guide elementary school and first grade high school students, in order to 
avoid misunderstandings. Generally, it has been observed that children with some experience 
infilling in questionnaires have fewer difficulties in filling in this questionnaire and give more 
accurate answers. So it would be best, when it is possible, for the teachers, in agreement with 
the interviewer, to initiate their students in filling such forms (or multiple questions) BEFORE 
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the research. Interviewers. Therefore before their entrance in the classroom interviewers should 
get informed by the class teacher about the existence of students who might possibly need 
added help or who should be excluded from the research. 
5.3 Instructions to the interviewer 
General comments 
>- DON'T lead children to specific answers! DON'T pressure them and give them 
adequate time to think before they answer. If you find that some are rushing, check 
whether they reply randomly or whether they think before answering. On the contrary, 
if some are too slow, especially in cases where time estimate is required, explain to 
them that the estimate doesn't have to be exact but just as accurate as possible. 
>- In general, children tend to forget faster important events related to PA and more easily· 
than adults. It is useful to urge them to think carefully before answering, especially 
regarding activities that do not belong to their particular weekly program (for instance 
questions referring to free time PA). 
>- A VOID distributing the questionnaires: 
-/' ......... during the last hours of the school day because children are tired and 
they don't fill out the questionnaire with enthusiasm nor do they answer the 
questions accurately. 
-/' ......... during the time of P A class because it was observed that children resent 
or they try to answer as fast as possible so they can get to the gym and 
participate to the PE lesson. 
-/' .......... on occasions when the weather conditions are no typical for that 
particular time of year (for example in cases of prolonged rainfall, or heat wave 
or extreme weather conditions). 
-/' ....... BEFORE or AFTER school holidays, brakes or school exams. The data 
collected during that time do not depict the real P A image of the children. 
Questions demanding extra explanation or guidance 
In questions where they must state their participation in a series of activities (questions 8, 26) 
stress that they must read carefully and report ALL the activities, regardless if they didn't 
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participate in many of them during the LAST WEEK. Students (particularly the younger ones) 
tend to mix up their answers regarding their participation in organized sports activities in the 
school (school team, question 15), in out of school organized sports activities (member of a 
sports club, question 17) and in private sports centers (gyms, clubs etc, question 21). IT IS 
IMPORTANT to explain to the interviewees, before filling the questionnaire, the difference 
and to ask them to state by raising their hands in which of the above categories (none, one or 
more) they participated during the LAST WEEK. During the completion of this particular part 
remind them to answer the right questions regarding to their activity. 
Questions of time and intensity estimate 
>- Explain to participants that in the questions of estimation of the intensity of the 
activities they participated (questions 12,25,27) "high intensity" is when they "puff 
and huff", their heart beats much faster and they sweat a lot. 
>- You will probably be required to assist the interviewees (particularly the elementary 
school children) with their time estimate (questions 10, 19,23,26,28). Children often 
face difficulties in estimating the time of involvement in an activity particularly if it 
was not carried out recently (for example yesterday or the day before). Assist them by 
giving some supplementary information comparing them with other activities of 
established duration (for example the school break, the duration of a favorite TV 
program etc). Also make sure that the time the participants state for an activity include 
the time of their real involvement and not the time of transport to the sports center, the 
change of clothes, the time spent chatting to other athletes etc. 
>- Explain to the participants that their answers refer to a "typical" week. STRESS that in 
cases when a certain event has diversified their behavior (for instance a local or national 
holiday, interfered with the school function or operation of the sports facilities, a 
birthday or a name day, celebration etc) during the last week they should mention what 
usually occurs and report the proper choice in question 30, that is "was there anything 
that stopped you from participating to your usual PA and sports during the last 7 
days?". 
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Completion and inspection of the questionnaire 
When a student finishes the completion of the questionnaire he!she must deliver it personally. 
It is important to check the answers in all pages. In case you find there is lack of data or 
misunderstandings ask the participant either to fill in the specific questions or to correct 
hislhers answers after giving the necessary explanations. When you gather all the 
questionnaires don't fail to fill in the codes for the school and the classes that participated, 
particularly when you are gathering data from a large number of schools, or if you wish to 
repeat the P A assessment. 
6.0 Data management - Calculations 
6.1 Participant's classification 
The primary data of the questionnaire can be used to ascertain the following PA dimensions: . 
1. The average daily energy cost! expenditure for each subject (in Kcal. Kg"I. Dai l ). 
2. The average daily amount of time involvement in PA of moderate intensity. 
3. The average daily time and the weekly frequency of involvement in vigorous PA 
and sports, which probably causes an improvement in certain parameters of 
physical condition. 
4. The-profile of physical activity. 
The information above offer the ability of comparison of the subjects' PA level (time and 
frequency of involvement in moderate and high intensity PA, type of activity) in relation to the 
recent recommendations regarding PA for health. Specifically for young people (5-18 years) 
the following recommendations are suggested (Cavil, Biddle & Sallis, 2001): 
• All young people (aged 5-18 years) should participate in PA of at least moderate 
intensity for one hour per day. Young people who currently do little activity should 
participate in PA of at least moderate intensity for at least half an hour per day. 
• At least twice a week, some of these activities should help to enhance and maintain 
muscular strength and flexibility, and bone health. 
Furthermore, based upon the the subject's responses, he!she is classified in one of the four 
categories of activity; very inactive, inactive, moderately active and active. This classification 
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is based on the process of calculation of the energy expenditure!cost described by Blair (1983) 
in "7 Day Recall" and used by Cale (1994) in "The Four by One-Day Physical Activity 
Recall". 
6.2 Calculations of the interviewee's energy cost 
The activities in which the subject participates are expressed in METs based on the 
classification suggested by Ainsworth and co-workers (Ainsworth, et aI., 1993; Ainsworth, 
Haskell, Whitt, Irwin and Swartz, 2000). The data used for the calculation of the average daily 
energy cost concern the time (in hours) of participation in PA, which is multiplied with the 
metabolic cost (MET) values for every activity. One MET represents the metabolic rate of an 
individual at rest and is set at 3.5 ml of oxygen consumed per kilogram body mass per minute, 
or approximately 1 kcal/kglh. For example activities that require 3 METs will spend 
approximately 3 kcal per kg per hour. Thus, these summary estimates of energy expenditure 
are calculated without consideration of the individual's body weight. The method assumes that 
a task performed by a heavy individual raises the metabolism to the same extent (in percentage 
terms) as the same task performed by a lighter individual, even though the caloric expenditure 
might be different. 
The activity categories and the corresponding energy values in METs for the questionnaire are 
the following: 
o Sleep = 1 MET 
o Light intensity activity = 1.1 - 2.9 METs 
o Moderate intensity activity = 3- 6 METs 
o High intensity (vigorous) activity = > 6 METs 
>- Moderate intensity PA: Activity usually equivalent to brisk walking, which might be 
expected to leave the participant feeling warm and slightly out of breath. Such activity 
is often defined as activities within the 3 to 6 METs (multiples of resting metabolic 
rate) range. 
>- Vigorous intensity physical activity: Activity usually equivalent to at least slow 
jogging, which might be expected to leave the participant feeling out of breath and 
sweaty (6 METs and above). 
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~ In the calculations we assume that the interviewee sleeps 8 hours per day (metabolic 
cost 1 MET). The rest of the activities during the 24hours we assume that they are of 
light intensity with metabolic cost 1.1 - 2.9 METs. In the calculations described below 
we consider that the light intensity activities have an average metabolic cost of 1.5 
MET. 
The calculations concern the previous seven (7) days of recorded PA. Finally the average daily 
energy expenditure is extracted, assuming that during the weekends the subjects are as active 
as on the weekdays. 
6.3 Calculating the energy expenditure 
Following, wherever it is necessary, there are tables with the most habitual physical activities 
in which the young people of our country participate along with their respective energy costs in 
METs. For activities or sports, which are not included, the energy cost can be found in the 
tables of Ainsworth and colleagues (2000). The calculation of the energy expenditure is based 
upon the answers concerning: 
1. The PA from active transport (walking, cycling, roller skating etc) 
2. The PA at school during weekdays 
~ a) PA during school breaks 
~ b) PA in school physical education lesson 
~ c) PA from the participation in school sport teams 
3. The after school PA 
~ a) PA from participating in organized sports clubs 
~ b) PA from participating in private gyms or fitness centers/clubs 
~ c) P A from participating in P A and sports during free time 
These calculations can be carried out by hand for a limited number of subjects or by PC (for 
example in programs such as Excel, SPSSIPC etc). The'primary data of the subjects' answers 
are coded, so that can be used in the residual calculations. Below the process for extraction of 
the subject's individual activity score for every group of questions is described step by step and 
an example is also given. The hypothetical example refers to a senior elementary school 
student who is an athlete in the school team, and is also an athlete in gymnastics in an out of 
school sport club, who is training in a private gym where he regularly participates in martial 
arts (karate) while he is quite active in his free time. 
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Calculation of PA from active transport 
10. How many minutes per day do you walk and for cycle going to school, to the after 
school classes, shopping or for other reasons? 
Recode: 
1= Less than 15 minutes 
2= Between 15-30 minutes 
3= Between 31-45 minutes 
4= Between 46-60 minutes 
·5= More than 60 minutes 
1=15 min 2= 23 min 3=37 min 4= 53 min 5= 70 min 
Where walking/cycling = 3 METs 
Calculation a: . . .. . ..... 
[time (min) X 3 METs] 160 min: = energy expenditure of tr~l1sport in kcal.Kg·'. day"; 
Example: The subject in our example tick the choice "3" which when recoded corresponded to 37 minutes of 
walking per day. that is (37 min X 3 METs) /60 minutes - 1.84 Kcal.Kg·', day". Also the subject accumulates 
from his transport approximately 37 minutes of moderate intensity PA per day. 
Calculation of school PA: PA during school breaks 
11. How active were you last week during school breaks? 
1 = Usually I was sitting and reading, talking or doing school work 
2 = I was standing up or walking in the school yard 
3 = I was playing a little or I was running lightly 
4 = I was playing and running quite hard or I was practicing a sport 
5 = I was playing and running intensively or I was practicing a sport most of the time 
Recode: 1= 1,5 METs 2= 2 METs 3= 4 METs 4= 6 METs 5= 8 METs 
Where the duration of each break is calculated to 10 min and the totaL time of the breaks to 60 min (six of ten 
minutes breaks) 
Calculationb: ........ ...... .. .,;.. ,. ., .. ".'.. .. 
[60 min X METs (based upon theanswer)]/60 min = the· energy expenditure oftheb~eaJciin kcal.kg·'. day·1 
Example: The subject in our example has noted choice "2" which when recoded corresponds to 2 METs activity, 
that is, (60 minutes X 2 METs)/60 minutes=2 kcal. Kg". day". This is an activity of light intensity. 
Calculation of school PA: PA during P.E. lesson 
12. How many times did you participate last week in the physical education lesson in your 
school? r 
1= Never 2= Once 3= Two times 4= Three times 
Recode: 1= 0 min 2= 30 min 3= 60 min 4= 90 min 
Where: School physical education = 6 METs and the real time of participation in a school hour is 30 min 
Note: 6 METs were chosen arbitrary as an illustrative average value of the activities carried out in the course of 
physical education in school (that is sports, dances, gymnastics, track and field activities etc). The 30 minutes 
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were chosen as an average value of the students' activity time after a 15-hour evaluation of class PE taking into 
consideration data from the Greek bibliography for the academic learning time (ATP) in the physical education 
lesson. 
Calclllation c: . .' . 
[[(time in min) X 6METsl/7 days energy expenditure of the course of physical education inkcal.kg·', dai' 
Example: The subject in our example noted choice "3" which when recoded corresponds to 60 min PE lesson per 
week (or 8 min PE lesson per day or 0.14 hours ofPA lesson per day) that is, (8.5 min X METs)/60 minutes =-
0.84 Kcal.kg·'. day". The subject also accumulates from his participation in the course of PE lesson approximately 
8.5 minutes of vigorous PA per day. 
Calculation of school PA: PAfrom participation in school sport teams 
16. If you ARE NOT a member of any school team go to question 17. If you are a member 
of a school how many times have you trained or played during the last 7 days? 
0= I AM NOT A MEMBER OF A SCHOOL SPORT TEAM 
1= Never 2= Once 3= Two times 4= Three times 
Recode: 0=0 1= 0 min 2= 45 min 3= 90 min 4= 135 min 
Where: The duration of real exercise time in training session with a school team has been arbitrarily defined to 45 
min and the average energy cost of these activities is 8 METs. 
Calclllation d: "; . .... . .. . ... 
[[(time in min) X 6 METsl/60 minl/7 days = energy expenditure from the participation in school sports 
teams in kcal.kg·'. dai' . '
Example: The subject in the example has noted choice "2" which when recoded corresponds to 45 practice time 
per week (or 6.4 minutes of practice per day or 0.1 hour of practice per day) that is (6.4 minutes X 8 METs)/60 
minutes = 0.85 Kcal.kg·'. day". The subject also accumulates from his participation in the school sports team 
approximately 6.4 minutes of intense PA per day. 
PA from participation in organized sports activities out of school 
18. If you ARE NOT a member of a sports club or team out of school then go to question 21. 
If you actively participate as an athlete how many times did you train or compete the last 
seven days (weekends included)? 
(exercise frequency I week) 
0= I AM NOT A MEMBER OF AN OUT OF SCHOOL SPORTS CLUB 
1= Never 2= Once 3= Two times 4~ Three times 
5= Four times 6= Five times 7= Six times 
Recode: 0=0 1=0 2=1 3=2 4=3 5=4 6=5 7=6 
19. How much time does your training in the sports club usually last? 
(exercise dllration/ week) 
0= I AM NOT A MEMBER OF AN OUT OF SCHOOL SPORTS CLUB 
1= Approximately 30 minutes 
3= Between 60 and 90 minutes 
2= between 30 minutes and one hour 
4= More than 90 minutes 
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Recode: 0=0 1=30 min 2= 45 min 3= 75 min 4= 90 min 
20. Which sport are you practising? Please write down the sport (or sports) in which you 
participate out of school. 
SPORTS .' . . METsValues 
ROWING 5METs 
TRACK AND FIELD 8METs 
SWIMMING- WATER·POLO SMETs 
DANCE - RHYTHMICS 6METs 
FOOTBALL 7METs 
VOLLEYBALL 3METs 
BASKETBALL 6METs 
HANDBALL 12 METs 
TENNIS 7METs 
SAILING 15 METs 
MARTIAL ARTS lOMETs 
GYMNASTICS 4METs 
OTHER See compendium 
ofPA 
Calculation e: 
. [[(frequency) X (duration in minutes) X METs of activity ]/60min]n days = the energy expenditure of the 
participation in organised sports activities outside school in 
kcaI.kg". day" 
Example: The subject in our example is a gymnastics athlete in a sports club (4 METs). He ticks choice '5' in the 
question about the frequency of training, which when recoded equals to 4 practice sessions per week. He ticks 
choice '4' in the question regarding the duration of the training, which when recoded equals to 90 minutes of 
exercise in every training session (or 51.4 minutes of training per day or 0.S5 hours per day), that is [[(4 times X 
90 minutes X 4 METs)/60 minutesjn days or 0.S5 X 4 - 3.42 kcal.kg". day". The subject also accumulates from 
his participation in training 51.4 minutes of moderate PA per day). 
Note: For subjects who will claim that they participate as athletes in sports clubs, we assume that the METs of 
the sport they practice are those cited in the tables by Ainsworth et al (2000). 
PA from participatioll ill private gyms, fitlless ce1Iters etc outside of school 
22. If you are NOT a member of any private gym then go to question 26. If you are an active 
member how many times did you train or race during the last seven days (weekends 
included)? 
(exercise frequency/week) 
0= I AM NOT A MEMBER OF A PRIVATE GYM 
1= Never 2= Once 3·= Twice 4= Trice 5= 4 times 
6= 5 times 7= 6 times 
Recode: 0=0 1=0 2=1 3=2 4=3 5=4 6=5 7=6 
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I 23. How long does your training session in the gym in which you are a member usually last? 
(exercise frequency/week) 
0= I AM NOT A MEMBER OF A PRIVATE GYM 
1= Approximately 30 minutes 2= Between 30-60 minutes 
3= Between 60-90 minutes 4= More than 90 minutes 
Recode: 0=0 1=30 min 2=45 min 3= 75 min 
I 24. Which of the following sports activities do you practise I the gym? 
0= I AM NOT A MEMBER OF A PRIVATE GYM 
1= Martial Arts = 10 METs 
2= Aerobics = 6 METs 
3= Bodybuilding = 6 METs 
4= Dance = 6 METs 
5= Gymnastics = 4 METs 
6= Tennis, swimming = 8 METs 
7= Something else = See compendium ofPA 
4=90 min 
Calculation f: ..... ... ...... ... ··c 
[[( frequency) X (duration in minutes) X METs oC activityj/60 minjn days = the energy expenditure from . 
the participation I private gyms and fitness centers out of school in kca1.kg·'. dai' . .•. .. ... •.. 
Example: The subject in the example claimed that he is a member of a private martial arts gym (10 METs) and 
that he competes in tournaments. He ticks choice '3' in the question of the training frequency which when recoded 
equals to 2 training session per week. He ticks choice '4' in the question regarding the duration of the training, 
which when recoded equals to 90 minutes of training in each session (or 25,7 minutes ;of training per day or 0.43 
hours per day), that is in [(2 times X 90 minutes X 10 METs)/60 minutesjn days or 0.43 X 10 = 4.3 kca1.kg·'. day" 
1. The subject also accumulates from his participation in training 25.7 minutes of vigorous PA per day. 
Note: For the subjects who will claim that they are members of private gyms (or fitness centers) to evaluate the 
intensity of the activities in question we examine the answer to the question ", .. during your training sessions how 
many times did you train with such intensity that were "huff and puff' for at least 20 minutes?" (question 25). We 
differentiate the following cases: a) If the participant notes one of the choices 4 or 5 of the question or if he/she 
claims that he/she participated in competitions of the particular sport then we tally the exact number of the 
activity's METs (for example 10 METs for martial arts) because the aim of the activity is competitive. b) In cases 
where the participant trains without competing or ifhe/she claims that he/she is not training intensively enough to 
get "huff and puff' for at least 20 minutes, then in order to be more objective in our measurement we must reduce 
the activity's number of METs at least 20% (e.g. in this example we would equal the martial arts not to 10 but to 8 
METs). 
PA duringfree time 
26. Have you participated in any of the activities below for fun or play in your free time in the 
last 7 days (last weekend included) for more than 20-40 minutes? If so how many times 
did you participate? 
FreOllencv ofDarticipation in the following PA Never I/w 2-3/w 4-S/w Almost every day 
Jump rope (10 MET,) I 2 3 4 5 
Rowing (5 MET,) I 2 3 4 5 
Roller and/or Skate (7 MET,) I 2 3 4 5 
Walking for exercise (4 MET,) I 2 3 4 5 
Cycling for exercise (4 MET,) I 2 3 4 5 
Jogging (7 MET,) I 2 3 4 5 
Aerobics (6 MET,) I 2 3 4 5 
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Swimming 
Dance (traditional or modem) 
Football 
Volleyball 
Basketball 
Handball 
Tennis 
Badminton 
Sailing 
Wrestling or boxing 
Other 
Recode: Missing values 
1-> 0 
2-> I 
3-> 2,5 
4-> 4,5 
5-> 6 
(8 MET,) 
(5.5 MET,) 
(7 MET,) 
(3 MET,) 
(6 MET,) 
(12 MET,) 1 
(7 MET,) 
(6 MET,) 
(5 MET,) 
(10 MET,) 1 
...... ~ 
= Otime 
=Omin 
= 30min 
= 75 min 
= 135 min 
= 180 min 
At'!."t'rinos 2000 
1 2 3 4 5 
I 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
2 3 4 5 
See compendium of PA (Ainswonh et all, 2000) 
Calculation g (carried outJor every activity individually):'" . ........... • .•. 
[[(frequency)x (30min per time) X METs of activity]/60 min]n days = the energy expenditure oCPA during 
free time in kcaI.kg". day" : . .. 
Example: The subject in the example claimed that during free time he played football (7 METs) for at least 20·40 
minutes, 2-3 times for last 7 days (when recoded it equals to 75 minutes of play per week, or 10.7 minutes of play 
per day or 0.18 hour of play per day), that is (10.7 minutes X 7METs)/60 minutes = 1.25 kcal.kg·'. day". The 
subject also accumulates in his/her free time an average of approximately 10.7 minutes of vigorous PA per day. 
The subject also claimed that he exercised intensively every time he played football (question 27, choice 5). 
Note: For the subjects who claim to participate in recreation PA and sports in their free time, in order to evaluate 
the intensity of their activities we examine the answer to the question ..... participating for recreation in some of 
the activities of the previous question in the last 7 days, how many times did you exercise with such intensity that 
you "huff and puff' for at least 30 minutes?" (Question 27). We differentiate the following cases: a) If the subject 
notes one of the choices 4 or 5 in this question this equals to the activity's exact number ofMETs (e.g. 7 METs 
for football) because the subject exercised intensively, b) In case the subject claims choices 2 or 3 of the same 
question then in order to be more objective in the accuracy,of the measurement we must reduce the activity's 
number ofMETs at 20% (e.g. in this example football would equal not to 7 but to 5 METs). 
Energy expenditure calculation 
Step 1: Calculation of the total average time of participation in PA and sports per 
day (total time J. 
It is the total of the time involved in PA such as: transport, school breaks, school physical 
education, participation in school sports teams, participation in out of school sports clubs, 
participation in out of school private gyms and participation in physical activities during free 
time (in minutes or hours per day). 
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Step 2: Calculation of the energy expenditure during sleep (lMET) (Sleep) 
The average time of sleep for ALL participants is considered to be eight (8) hours per day (that 
is 480 minutes), an energy expenditure! cost that equals to 8 METs (I MET X 8 hours of 
sleep). 
Step 3: Calculation of the energy expenditure! cost from the participation in every category of 
activity (rotalmet ). 
The total energy expenditure from the participation in PA and sports in the total of the 
calculation a+b+c+d+e+f+g in kcal.kg"l. day"l. The energy expenditure, which comes as a 
result of involvement in light PA and sleep, is not included. 
Step 4: Calculation of the energy expenditure in light PA (1-2.9 METs) (Rest!. 
The total energy expenditure for the hours the subject does not sleep and does not participate in 
some moderate or vigorous PAis calculated as: 
Rest = [24 hours - (8 hours of sleep + total time) 1 X 1,5 METs 
Step 5: Calculation of the subject's individual performance 
The subject's final performance is the total of the energy expenditure: a) from sleep, b) from 
the participation in PA and sports, and c) from the participation in light intensity PA, that is: 
In.dividual score of th.e subject = Rest + Sleep + Totalmet·. 
. . ", .. " , . 
Based upon the value of the average energy expenditure the subjects are placed in four 
categories·of physical activity, which is very inactive, inactive, moderate active and active. The 
respective values of energy expenditure for each category are the same with the classification 
made by Cale (1994) based upon the prices of Blair (1983) in the '7 Day Recall'. 
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Table 1: Classification of the subjects in categories of activity 
A score less than 33 = VERY INACTIVE 
= INACTIVE 
Av!,>erinos 2000 
(Code I) 
(Code 2) A score between 33 and 36.99 
A score between 37 and 39.99 
A score of 40 or greater 
= MODERATELY ACTIVE (Code 3) 
= ACTIVE (Code 4) 
The values in our example: 
'. 'c. . ... ' .. " , . ModeratePA '," VigorousPA::' 
IK \'K"', 
Physical Activity TiU;e"of Energy cost of ' I' ca. g ..• (3·6 MET.) (>6 MET,) pe~, PA (min) , '_'" activity,,, day·1 I' per day .. I day .••. ,. 
• 
• , perday" " ..• · •• ·/(MET'). '. 
1 ' 
'.. (min) .. " . ' (nUn) I .... •.•.• "... . . 1-· '" 
Transport 0.61 3.0 1.84 37 --
PA at school: 
0 School breaks 1.0 2.0 2.0 -- --
0 PE lesson 0.14 6.0 0.84 
--
8.5 
0 Sport team 0.1 8.0 0.85 
--
6.4 
Participation in organized 
sport clubs out of school 0.85 4.0 3.42 51.4 --
. 
Participation in private 0.43 10.0 4.3 
--
25.7 fitness clubs/gyms 
PA and sport during free 0.18 7.0 1.26 -- 10.7. time 
Light PA 12.69 1.5 19.0 -- --
Sleep 8.0 1.0 8.0 
-- --
.... . .,> ' .. 24 hours .41.51./ 1< 88·1.' .' ... 51.3 " " . SumofPA· '0 ;. ," .. ,,' ..•.. .......... ". . "', ....;. .. .... : . ." ..... , 
" " ." 
PA profile 
(%) 
". 
In our example the student is classified as acti ve (because 41.51>40). This is also confirmed by the fact 
that this particular student accumulated daily an average of 139,7minutes PA out of which 88.4 minutes 
are of moderate intensity and 51.3 of high intensity. This particular student meets both PA 
recommendations for health. 
We should note that: 
Questions 28 and 29 are used to describe the subject's PA during the weekend and to design a picture of 
his/her physical activity for the last 7 days. 
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6.4 Outline of the physical activity's profile 
The PA profile expresses in percentage (%) the analogy of all the subjects' forms of physical activity 
carried out in moderate and high intensity, regarding his/her total score in these activities. When 
designing the profile of PA we do not calculate the energy cost from the subject's involvement in light 
intensity activities (rest) and sleep. 
Physical Activity Profile 
[J Transport 
• PA at school breaks 
[JPE lesson 
[J School sport club 
• Sport club out of school 
[J Privete gyms/fitness clubs 
• PA at free time 
In this example the particular student 'accumulates' collectively 25.4% of PA in the school 
environment. We observe that the larger ratio of physical activity comes from his/her participation in 
organized forms of exercise (sports club and private gym), in contrast to the very small percentage of 
free time PA. 
6.5 Limitations of the questionnaire 
The researchers, who will use the PALQ, must bear in mind that questionnaires generally 
present some limitations related to the accuracy of the information provided by the interviewees, 
regarding their physical activity. This problem becomes more intense in children than in adolescents 
and it is attributed to the incomplete cognitive development of young people and in particular of the 
memory function. Children compared to adults seem to forget more easily, have smaller perception and 
omit more facts related to PA that would be useful to the researcher. These limitations are more intense 
when the recall period is long (as for example in PALQ which require recalling information from the 
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previous week). Often younger children don't manage to estimate the intensity of an activity or to 
separate activities carried out with different intensity in different times. Children also face added 
problems when asked to evaluate the duration of an activity. Finally, children's PA levels seem to 
differentiate from season to season and often from week to week. 
Notwithstanding the problems mentioned above which are common to the majority of available 
questionnaires, PALQ presents some particular limitations which might affect the accuracy of the 
calculation of the subjects' individual performance. 
These limitations are related to: 
I. The belief that the subjects on weekends are as active as in weekdays. This view overestimates the 
true level of the subject's physical activity since the evidence stressed that the subjects are less 
active in weekends than during weekdays. Young people participate much less in sports on Sunday 
than during the others days of the week. 
2. The belief that the course of physical education in school is an activity of 6METs intensity that lasts 
an average of 30 minutes. In the validity measurements of the tool in sixth grade students in 
elementary school- recording with the method of accelerometer 15 different hours ofPA lesson 
minute by minute- it was established that the subjects were involved for the major part of the lesson 
in moderate intensity activities (6 METs). However, students in PE lesson are involved in numerous 
other activities less or more intense (for example, dance vs competitions in specific sports). 
3. We must also note that there are limitations to the calculation of the precise energy cost of PA such 
as those presented in Ainsworth's Compendium of Physical Activity (1993; 2000). This occurs 
simply because: a) the same activity can be carried out with different intensity by different people 
thus having different energy cost, b) there is a significant differentiation between people taking into 
consideration the age, the gender and the particular characteristics of their activity, c) the values 
quoted in METs for the various activities are not the result of a true measurement of the maximum 
oxygen consumption but were indirectly drawn and calculated for adults and not for children. 
The above disadvantages do not contradict the proposed procedure but they should be taken into 
consideration when the questionnaire is used, especially with elementary school students. In cases 
where high accuracy is required (for example in intervention programs for the promotion of PA) the use 
of complex methods is recommended, including objective tools of evaluation ( e.g. accelerometer). 
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APPENDIX Ib 
Physical Activity and 
Lifestyle Questionnaire 
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(MH ypa")£f~ llrrOla a' aUl~ 11/ ypaw~1 
AyaTTllT£ J.laellT~/pae~Tpla, 
AUTO TO EpWTIwaToAoylO aXEi51aaTrIKEIlE aKOrrO va KaTaypaljlEI OplallEvE~ auvriBEIE~ Trl~ 
KaBIlIlEpIVri~ ~wri~ aou Kal va a~IOAOYriaEI rroao i5paaTliPloc;/a daOl aEcpUC1IKt~ Kal 
aBMTIKE~ i5paaTIlPIOTIlTE~. 
• IKorro~ TOU EpWTllllaTohoylou dval va aVaKahUIjIEI rrw~ 01 VEOI TIl~ IlhlKlac; aou 
a~Iorrolouv TOVEhEUBEPO XPOVO TOU~. AUTO TO T)Jrilla TOU EpwTllllaToAoyiou KaraypacpEI 
ill aUj:lIlETOXrl aou aEcpUa'Ki~ 'Ka.aB"TJT'Kt~ 6paaTIJPIOTIJTE~ KaTa TIJ i51apKEla TWV 
TEhWTaiwv 7 IJlltPWV, aUllrrEp'haIlPaVOVTa~ Ka. TO TEhWTaio IappaTOKUplaKO. 
• ArravTlJaE a' ohte; T.e; tpwTljaw; Ka. i5wat TTpoa9tTE~ rrhIJPocpopit~, orrou 9twpdC; OT. 
Elva. arrapaiTlJTO. 
• na KarrO'E~ i5paaTIJPIOTIJTE~ 9a rrpErrt. v' avacpipE.C; TIJ XPOVIKrl i5.apKEla TOU~. IE 
(pWTrlaE'~ rrou xpE.a~ETa. va urroAoyiaEIC; TO XPOVO aUIlIlETOXrlC; aou a' aUTE~, 
rrpoarrCt9lJat va daa.oao TTlO aKpIPr')e; IIrropEie;. AUTO v,a lIa~ EivOI rrohu a!]lJavTIKol 
• na Karro.Ee; aMEe; i5paaTIJP.OTI1TEe; 9a rrptrrt. v' ,avacpipE'e; av IJ tVTaalJ EKTthEari~ TOUe; cr' 
EKavE va Aaxav.aaE'e;,i5l1hai5rl, 11 .Kapli.cl UOU va XTurra TTlO YPrlvopa arro TO auvlJ9.allivo 
Ka. va v.waEle;ivTova t£aTOe;(-r')) 'rl ,.ljpwllivo~ (-11) (v.a rrpai5EIVllaorrWe; omv rrai~E.e; 
IlrraaKET, oTav TpixEle; rl rrOi5lJhaTEie; V.a apKETrl wpa). 
• MIlV aVllauxEi~ rl ala9avEaa. Evoxie; av i5EV iXEIe; aUIIIlETaaXE. aE KarrolE~ (rl a' OhEe;) arro 
Tie; i5paaTIJP,oTIlTE~ rrou urrapxouv aE Karro.a EpWTlJal1. Arrha, auvEXlaE liE TIlV ErrollEvll 
tpWTlJall· 
• To EpwTlJllarOhOVlo Eival avwvujJo Ka.Qrr6huraEjJTTlaTEuT.Kol ea XPlJalllOrrollJ9E1 jJovo 
Via Tou~aKorrou~ TIJe; ipEuva~. Kavd~ arro Touxo;\£io rl TO OIKOVEvE.aKO aou 
rrEp.paMovi5E 9a i51apacrE' T'~ arravTriaE'~ aoul 
• !J.EV urrapxouv awaTie; Ka. Aa9q.EVEe; arravTriaE'e;1 To EPWTl1llaToA6V'O i5EV tival axoh.Kr1 
E~iTaalJl 
ETal AOlTTov ......... . 
• ArraVTlJaE a' Oht~ T'~ EPWTr1at'e; liE t.A.Kpivt.a KOI lit oao TO i5uvaTov 
IlEvahUTEPIl aKpipE.a. AUTO Eiva. rrohU anIJaVTlKoJ 
• MIJ vpacpE.e; T' ovolla aou at Kall.a atMi5al 
r'EuxapIOTOUJ,JE VIa TIl O'uvEpvaO'ia O'ou! 
EpWIQ~aIO~OVIO <1>UOIK~, llpoomPlOIT/lO, & TpOrrou zwn, (AUVCPIVOt;, 2000) , 
··School: Code: 000000 
(DO NOT write anything in this line) 
Dear student, 
This questionnaire was created aiming to record certain habits of your daily life and to 
evaluate how active you are in physical and sports activities. 
Basic Instructions 
• The aim of the questionnaire is to discover how young people of your age use their free 
time. This section of the questionnaire records your participation in physical and sports 
activities for the duration of the last 7 days, including the last weekend. 
• Answer all the questions and give additional information, wherever you consider that it 
is essential. 
• For certain activities you will have to report their time of duration. In questions that 
require you to estimate your time of participation try to be as accuarate as possible. This 
is very important for us! 
• For certain different activities you will be required to report if their intensity made you 
"huff and puff", i.e. , your heart beat was faster than usual and you felt hot or sweaty (for 
example like when you play basketball, when you run or cycle for a while) . 
•. Do not worry or feel guilty if you did not participate in some (or in all) of the activities 
presented in some questions. Simply continue to the next question. 
Do not forget! 
.:. The questionnaire is anonymous and absolute confidential! It is used exclusively for 
the aims of the research. No-one from the school or family environment will read 
your answers! 
.:. There are no right and wrong answers! The questionnaire is not a school exam! 
Therefore-. ....... . 
o Answer all the questions with as much sincerity and accuracy as possible. 
This is very important! 
o Do not write you name in any page! 
Thank you for your collaboration! 
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TO EPOTHMATOAOnO XQPIZETAI rE 3 TMHMATA: I 
• To l\---I~tU!a "Fa TT hl]po!popiE~ v,a aiva Kal lllv OIKOVivEla aou. 
• To B T(.IJl(.l~aE pwra v,a TOV Tporro rrou olaXElpi{«Jal TOV EhEUBEPO Xpovo aou. 
• To Lnl!l~a uou {IlTa TThIlPO!popiE~ v,a TI] UU(.l(.lETOXll UOU UE !puuIKi~ OpauTl]pIOT'1TE~. 
. . nAnpOfPopiE~ Via atya Kal TIlY OIKoviY£la aou· , .' ." 
1. nOTE aKplJlw~ YEvvr1BI]KE~; I ,_-,-__ 
irJlJtPOIJ'1via I I-Jllvac; I »CP6voC; 
2. EiuaI avopl r1 KopiTUI; 
1=Ayopl 
2=KoplTar 
3. nOIE~ EiVaI 01 ypa(.l(.laTIKi~ VVWUEI~ TOU TToTipa aou; 
1 =iltv rr~YE KaBohou aTO axohtlo ~ £!var arro<pOlTo, OrWOTlKOO axohtiou 
2=Elvar orro<pOITo, rUfJvoalou ~ TtXVIK~~ axoh~, ~ i\uKtlou 
3=Elvar TTTUXIOOXO, OVWTtP~, axoh~~ f) nOVETTlarrlfJ1ou 
4. 1l01E~ fivor 01 ypa(.l\JarIKi.~ YVWUEI~ TI]~ \J'1Ti.p(X~ (10U; 
1 =iltv rr~YE KoBMou aTO axoAtlo f) Eivol arro<polTl] O~(.IOTlKOO axohtlou 
2=Elvar orro<pOlTfl rUfJvaolou ~ TtXVIK~C; axo"!')c; !') i\uKtlou 
3=ElvallTTUXIOOXoC; OVWTtP~C; axoh!'), f) nov£TTlaTflfJlou 
'KUK~wcrE ENA aple~6 
yla )(09£ oTHlvTnq-'l 
1 2 
1 2 3 
1 2 3 
5. nOlo Eival TO ETTaYYEh(.la TOU rraTipa aou; ..................................................... ............ , 
(ypdtp£ TO mdyy£A/la) 
'11' ., • ).. OIOElval TO ErraYVEI\\Ja TIl~ \JI]TEpa~ aou; .................................................. .............. , 
(ypotp£ 10 trrdyy£A/la) 
, noua oothq>la iX£I~; KVKAwcrr tvcr /lava crpI9/la. Av i5£v tx"r: aMa 
a~tJ,.qJla, KUKAwac ro '0', £vw av iX"f nc:ivw a"6 4, ,Ton: KUKAWGt TO 4. o 1 2 3 4 
THE QUESTIONNAIRE IS DIVIDED IN 3 SECTIONS: 
• Section A inquires information regarding you and your family. 
• Section B requires information about the management of your free time. 
• Section C requires information about your participation in physical activities. 
1. When were you born? , , ___ _ 
date month I year 
Circle a number for each answer 
2. Are you a boy or a girl? 
1 = Boy 
2 = Girl 
3. What is the educational level of your father? 
1 = He never went to school or he is an elementary school graduate 
2 = He is secondary school or technical faculty or high school graduate 
3 = He is university or superior faculty graduate 
4. What is the educational level of your mother? 
1 = She never went to school or she is an elementary school graduate 
2 = She is secondary school or technical faculty or high school graduate 
3 = She is university or superior faculty graduate 
1 2 
123 
123 
5. What is your father's profession ................................................................. . 
(write the profession) 
6. What is your mother's profession ............................................................... .. 
(write the profession) 
7. How many brothers or sisters do you have? Circle only one number. If you 
do not have any simblings, circle' 0' 1 if you have more than 4, then circle 4. 
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, ' , ,'ME: TI<xaxoAdaal ci"i'ov EXEUOEP'O Xp6v~ ao,u;"",>"':',,, '," 
, \, '. ' 
8. Ymipxouv TToMt~ 15paaTIJPI6TIlTt~ lit TI~ oTToft~ IITTOpd~ va aaxoAIJOd~ aTOV tAtUOtpo 
XP6vo aou. AlCillaat TIJV aK6AouOIJ AfaTa Kal alllldwat TT6at~ IJlltpt~ TIJV tlli5olla15a TTOU 
TTtpaat aUlllltTdXt~ at KoOtlllci aTT' aUTt~, KuKAwvovTa~ TOV aVTfaTolXo aplOll6. 
• Na [lAbTw TIJAt6paoIJ Ka. [lfvTto 
• Na TTaf~w TTOIxvfo.a aTO IlfVTtO. arov uTToAoy.aTIj Ij 
tTTlTpaTTtt.a TTa.xvfo.a (!IX. aKaK', rafJA',rpaTTouAa, POV6TTO).') 
• N' aKOuw 1J0UO.KIj (Koatr£f, CD, is/aKouf, paiS,o) 
• Na o.aJlatw aro anfTl 6Ma 1l'[lAfa TTOU IJt JloIJ90uv OTO oxoAdo 
• Na 1l01J9W aTl~ liouAtlt~ TOU aTTlTlou Kal aro VOIKOKUPl6 
(11)(. OTa rpwVla, UTO uuppa(epa, UTO o,iStpwpa, UT'IV KaOap'OT'ITa) 
1 2 
1 2 
1 2 
1 2 
2 
1 2 
3 4 5 
3 4 5 
3 4 5 
3 4 5 
3 4 5 
3 4 5 
1-. -;-N;-a-a-u-x-07A-ou';-'IJ-a-I-IJ-t-T-IJ-V-Tt'''X-V-IJ-K'''a''''I-T''''~-X-t-IP-0-Tt-X-v7it-~------ ' "'. ----:-1--::2,---,3:---4-:---:5;;:---1 
(TT,X. (wypaf/J//itj, parp,po, KtvT'Ipa tj KaTl 6Mo) \ Q.;J, 
1-.-;-N~a-TT"'a~ft~W-IJ""0~U~U-IK~Ij~IjTv-a~TP-a""y~0""U~6w7'-0-t-x-o-pw~of~a-------_--11" ~~~~-~'~"--'11---2~--3~--4~'--S----~ 
• Na TTlJyafvw at TTClPTl, club,pub Kai KaljltTtplt~ -:d I ';! "tlif 1iJ1~ 2 3 4 5 
• Na TTIJyafvWKIVIJIJaToyp61j10, 9taTpo Ij auvauAft~ """"'. 1 2 3 4 5 
• Na TTlJya/VW at KtvTpa vtwv opyavwlJtva arr6 TO AIjIJO Ij 
'IJ 8pIJaKda 1J0u (TTX. TTpoaKomap6~, KaT'IX'ITlK6 Ka,) 
• Na TTPOUljltpw t9tAOVT.KIj tpyaofa aTO uxaAdo, TO uuMoyo 
rj TIJV KOlvwvfa (TTX, oevoporpuT£Ua'l) 
• Na tTTlaKtTTTOlJa. 'auyytvtf~ 'rj<pfAouG TWV YOVIWV !.IOU 
• Na TTtPYW TO Xp6vo IJOU IJt TO ay6pI IJOU I TIJV KOTTtAa IJOU 
• Na "QVW Jl6ATt~ Kal va aU~IJTw IJt TOU~ IjIfAou~ lJou 
• Na mpvw l«irroltG WPt~ 1J6vo~ 1J0u (TTK. KaAapwvovTa,) 
• Na rrapaKoAou8w a9AIJTlKOu~aywvt~ aTa yrjrrtlia 
• Na lJa9afvw ~tVt~ yAwaat~ (ae rppoVTIaTf/p,o f/ ae 'O'WTlKa paOf/paTa) 
• Na TTIlyafvw aTlJv ayopa y.a IjIwvla 
• Na TJlJyafvw aTlJv tKKAlJufa 
• Na TJlJyafvw aTO <ppovTlonjplo iJ at 10.WTIK6 lJa9iJIJaTa yla 
iloriOtla UTO axoAdo IJOU 
• Na aUlJlJntxw ata9AIJTlKt~ opaaTIJPI6TIJTt~ avaljluxrj~ 1J6vo~ 
Ij "atilJt 'PIAou~ (TT.X, va KcTVW /16Ara pe TO rroolj).aTo, va TTljya/vw yla 
",pOOTljpa, va Kavw "aTlv" axo,vaK' ~. va fTa/(w opao'Ka afTOpK. a.) 
• Na nalpvw IJtpo~ aav aywvl~6IJtvo~ at a9AIJTlKoUG aywvt~ Ka. anop 
(pe TO axoAelo flou, TO ouMoyo tj royupvaaTljp,o aro 0"0'0 elpa, ptAo~) 
• Na TJIlyalvw /ltToU~ yovtf~ /IOU Via avaljluxrj aTIJ 1pualJ ~~ 
, !. I 
• Na KCivw Kan aMo TJOU litv avaljltpna. TTaparrovw '1, 
(JW(1£J(£Plqqor<p£<;IfAqpo~opl£,) ............................. "."" .. "....... LV t1. 
, ~\. 
1 234 5 
1 234 5 
12 3 45 
1 2 345 
1 234 5 
1 234 5 
1 234 5 
1 234 5 
1 2 3 4 5 
1 2 345 
1 2 345 
1 2 345 
1 2 3 4 5 
1 234 5 
1 234 5 
1 2 3 4 5 
8. There are a lot of activities that you can be involved in your free time. Read the 
following list and mark how many days you participated in each one during last week 
by circling the correspondent number. 
Circle a number for each choice 
computer games, games 
, backgammon, cards, monopoly) 
• Helping with the housewoork 
(for example the laundry, tiding the house, ironing, cleaning) 
• arts and crafts 1 2 3 4 5 
(for example painting, sewing, making things etc) 
• Going to youth or religious centers 1 
• Doing or 1 2 3 4 5 
(for example tree planting) 
• sports events 
4 
• Going to out of school lessons or courses to my 
• part recreational sports activities alone or with friends 1 2 3 4 5 
(for example. I go for a ride with the bicycle, 1 go for a walk, I :;kate etc.) 
• part sports events 1 2 3 4 5 
(with my school, the sports club or the gym in which I am a member) 
• 1 2 3 4 5 
(Please discribe) ................................................................... . 
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['aUTO TO /lipo!; TOU £pwTIJ/laToAoyiou 8iAou/lt va /la!; TTATJPorpopf]au!; yJa TIJ aup/ltTOxf] aou 
aE rpuatKi!; OpaaTlJptOTIJTt!; Kat aTTOp KaTa TIJ otapKtta TWV TtAWTaiwv 7IJPEpWV. npOGTTa8IJaE 
va 8U/l1J8ti!; Ka8t OpaaTlJptOTIJTa waTt va £iaal aKpt{Jf]!;J 
l=nCpTTOTWVTO~ 
!=Mc ~cw<jlopcio KOI TTcpmiT~~a 
I=Mc ~cw<jlopcio 
'=Mt TO aUTOKivr)TO 
5=Mc TO TTOO~~OTO 
6=Mc TO ~OTOTT06~~OTO ~ T~ ~OTOOlK~tTO 
7=ME rrOTivlo ri OK(n 
8=KoTl riMo (11 ciVaI aUTO;) ................................ 1 2 3 4 5 6 7 8 
10. noaa htTTTa KaBE pipa TTtpTTaTac; Kal'ri TTo61lAaTtiC; VIa TIC; J.ltTaKlvriatlC; aou TTIlvaivovTac; 
aTO axohtio, aTO CPPOVTlaTriPlo, VIa IjIWVla ri VIa ahhtc; UTToXP£waw; aou; 
=Aly6Tepo aTT6 15 ~em<i 
:=MeTO~U 15-30 AmTwv 
=MCTO~U 31-45 Aemwv 
4=MtTa~u 46-60 Aemwv 
5=neplaa6TCPO aTT6 60 AeTTHi 
1 2 3 4 5 
1. Av tXtlC; UTToXPEwaw; pETa TO axohEio aou (VIa TTapa6tlVJ.la IjJWVla, 6ouhEla, 
cppovTlaTriPlo), J.lE TI J.lETOCPOPIKO J.ltaoauvriBwc; J.lETOKlvEiaar; 
-------------------------------'K"'U:::-KA'wOE ENA apl0j.16 
=nCpTTOTWVTO~ 
=Me ~(w<jlop(io KOI TTtpmiT~~o 
=Me ~(w<jlop(io 
5=M( TO TToo~AoTO 
6=Me TO ~OTOTT06~~OTO ~ T~ ~OTOOlKAtTO 
7=M( TTOTivlO ~ aKtlT 
=M( TO aUTOKiv'1TO 8=KOTl 6Mo (1/ eivaI aUTO;) ............................ 1 2 3 4 5 6 7 8 
• 
!. naao 6paaTriPloc; riaouvKara TIl 610PKtlO Twv610AEIJ.lJ.laTWV TIlV TTtp~aJ.ltv·Il Eii;;-~6~-;-;;~-; 
axoAEio aou; 
reVIKO 6cv f)~ouv opaaT~pIO~ (-a) (rrX.i5l1i{JaCa. ouCqTouao tj (Kava OXoAIKlt; cpyaal£l;. Ka) 
H~ouv Alyo opoaT~plo~ (-a) (TTX. OTeK0J10uV opelOt; (-a) tj mpTTaTouaa aTf]v auM TOU axoAciou) 
revlKo f)~ouv 6poaT~plo~ (-a) (TTX. lTTaI(a Jj {TpcXa KaAap61 
H~ouv OpKCH! opoaT~plo~ (-a) (TTX. {TTOICa op.w! {vTova Jj aaxoAloJ1ouv J1e OTTOp) 
H~ouv TToM opaaT~plo~ (-a) (TTX. {Tpexa rroAU {vTova Jj OOXoAI6J10UV J1E aTTop) 12.345 
In this part of questionnaire we want you to give us information about your participation in 
physical activities and sports during the last 7days. Try to remember every activity as. . 
. , accurately as possible! ... . . 
9. How did you usually go to school the last 7 days? 
1 = Walking 
2 = By bus and walking 
3= By bus 
5 = By bicycle 
6 = By motor cycle or motor bike 
7 = Skating 
Circle ONE or MORE numbers 
4=Bycar 8 = Something different (whatis it) .....•............... 1 2 3 4 5 6 7 8 
10. How many minutes per day do you walk and lor cycle for transportational reasons going 
to school, to out of school lessons, shopping or for various other commitments? 
1 =Atleast 15min 
2 = Between 15·30 min 
3 = Between 31-45 minutes 
4 = Between 46-60 min 
5 = More than 60 min 
Circle One number 
1 234 5 
11. If you have other commitments after school (for example shopping, work, out of school 
lessons). which form of transportation do you usually use? 
1 = Walking 
2 = By bus and walking 
3 = By bus 
5 = By bicycle 
6 = By motorbike or the motorcicle 
7 = Skating 
Circle ONE number 
4 = By car 8 = Something different (whatis it) .•.•......•.......... 1 2 3 4 5 6 7 8 
12. How active were you during school breaks for the last week? 
1 = Generally I was not active (for example I read, I chated or did school work etc ) 
2 = I was a little active (for example I was standing or walking in the schoolyard) 
3 = Generally I was active (ex. I played or ran lightlv) 
4 = I was quite active (ex. I played guite intenselv or I exercised a sports activity) 
5 = I was ~active (ex. I ran very intenselV or I exercised a sport) 
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Circle a number 
1 2 3 4 5 
13. nOUE~ <popt~ uUIlIlETEiXE~ UTO lla91wa TIl~ rUIlVaUTlK~~ Tllv TTEpaulltvll r.13~olla~a UTO 
uxoAEio UOu; 
[{uKAwo, ENA 02!!!\!Q 
1 =noTt 2=Mla cpopa 3=Mo cpopt<;' 4=TpEI<; cpopt<; 1 2 3 4 
14. Ymxpxouv O'TO uxoAEio uou a9AIlTIKi:~ olla~E~ TTOU UUlljJETEXOUV UTO UXOAIKO npWTa9Arllla; 
1=NC! 3=Mv~tpw 123 
15. Av aTTavTlluE~ 'NAI', dual jJtAo~ ur. KaTTOla aTT' aUTt<; TI~ UXOAIKE~ a9AIJTlKt~ o IlclOE t;; I 
1=OXI 
2=Nal, OAM eiEaUlllJETtxwauxva aTI<; TTpoTTov~a£le; 
3=NC!, aUlllJETfxw TOKTIKa aroue; aywv£c; KC! Tie; TTPOTTOV~UEIe; 123 
, 
" . 
. __ .. "'-""""" ..... 
16. Av .IlEN dual jJtAo~ O'r. KallUi UXOAIKrl olla~a, TTQyalvr. UTIJV £PWTIlUIl 17. Av EiuarllEAo~ UE 
caTTola UXOAIKrl oJ.la~a, TTOU£~ cpopt~ TTpOTTOV~9IJK£~ rl aywviuTIJKr.~ TI~ TEA.r.uTaiE~ 7 IWiPE<;; 
I=Ka86Aou 2=Mla cpopa 3=Mo cpoptc; 4=TpEIi) cpoptc; 1 2 3 4 
nEpiypatpE TIl O'UIJJ.lETOX~ O'OU O'E opyaVWJ.ltvE~ aeAIlTlKt~ l)paO'TIlPI6T1'ITE~ 
TI~ WPE~TTOU OEV EiO'ar aTO O'XOAEio 
7. Eiual a9AI]T!ic: (-Tpla) ur. KaTTolo a9AIlTIKO utiMoyor]ojJa~a EKTO~uxoAEiou; 
1 =OXI, TTOTt OEV~1l0UV Q8AI]T~<; (-ypla) a£ cuM-oyo fJ opaeia 
2=,OXI Twpa TTAtOV, aAM ~IJOUV aTo rrapEA86v 
3=Nal, EIIlOI 08A~T~<; (-TpIO) KC! aUjJIJETtxw aE OYWVE<; 123 
8. Av .IlEN dual a9AIJT~~ (-Tplajur. Kavtva a9AIlTIKO utiMoyo ij oJ.la~a r.KTO~ uxoAdou, rOTE 
TTijyarvE UTIJV r.pwTlJu'121. Av Eiual a9AIlT~~ -Tpla, n6uE~ cpopt<; TTpOTTOVij9I]KE<; rl 
aywvlUTI]KE<; TI~ TEAEUTaiE~ 7 IJlltPE~ (fT~/J"£pl}.a/Jpavovra. /Cal fO EapparoKuplaKo); 
'Ka86Aou 
'4 cpopt<; 
2=Mla (jlOpa 
6=5 cpopt<; 
3=2 cpopt<; 
7=6 cpopt~ 
4=3 cpopt<; 
1 2 3 4 5 
)_._n_6_u_o-,x""P,-O_·V_0_~_la...;;p_K_E_I_u_u_v-,rl,-9_w..:~,-I].;..-TT...:.P_O_TT_O_V_Il:...U_rl.:,...u_O_U_U_T_o_u_tiM_o_y:...O_TT_O_U_E_I_u,a,,1 i::jJ .. EA7.o::~=;;i===:;:-_-'1 
Kuuwo, ENA Nal!!ll~Q 
1=nEpITTOU 30 A(ma 
3=METO~U 60 KOI 90 AmTwv 
2=METO~O 30 Amrwv l<C!IJIO<; wpoi) 
4=nEpIOOOTEPO aTT6 90 "mH~ 
13. How many times during the last week did you participate in the physical education 
lesson? 
Circle a number 
1 = Never 2 = Once 3 = Twice 4 = Three times 1 2 3 4 
14. There are sports teams in your school that participate in the school championships? 
Circle a number 
1 = Yes 2 = No 3 = I do not know 1 2 3 
15. If you answered' YES', are you member in any school athletic teams? 
1 = No 
2 = Yes, but I do not participate frequently in training 
3 = Yes, I participate regularly in sports games and training 1 2 3 
16. If you are not member in any school team, then go to the question 17. If you are member 
in a school team, how many times did you train or competeted during the last 7 days? 
Circle a number 
1 = Not once 2 = Once 3 = Twice 4 = Three times 1 2 3 4 
I Describeyou{participation in organised sports activities after school hours I 
17. Are you a member in any sports club or team outside school? 
1 = NO,I was never an athlete in a sports club or a team 
2 = Not currently, but I was in the past 
3 = yes, I am an athlete and I participate in sports competitions 
Circle a number 
1 2 3 
18. If you are not an athlete in any sports club or team out of school, then go to the question 
21. 
If you are an athlete how many times did you train or compete during the last 7 days 
(incfudin the Weekend)? 
1 = No 
5 = 4 times 
2 = Once 
6=5 times 
3 = Twice 
7=6 times 
4 = 3 times 
19. For how long does your training in the sports club last for usually? 
1 = About 30 min 
3 = Between 60 and 90 min 
2 :::; Between 30 min and one hour 
4 = More than 90 min 
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Circle a number 
1234567 
Circle a number 
1 2 3 4 
20. rE TTOIO a9ArllJO Eierol 09AIJTrl!;; (-TpIO); nopoKoAw. ypalllE TO a9AIJJ.lo (f) TO 09Af)J.l0TO) 'cno 
oTToio aUJ.lJ.lETtXEI!;; EKTO!;; erxoAEiou K09w,> Km TIJV IJAIKio aTlJv oTToio apXlaE,> TIJV TTpOTTOV'lalJ. 
1, ApXlao vo oywvl~o~ol OTO oywvlo~o ___________ OEI]AIKlo _____ Xpovwv, 
2. APXloo vo oywvl~o~OI OTO oywvlo~o OE I]AIKlo Xpovwv, 
3. ApXlao vo oywvl~o~OI OTO oywvlo~o at I]AIKlo Xpovwv. 
n£plypall'£TIl O'UjJjJ£TOX!'J O'0U en: IOIWTIKcl YUjJvaO'T!'Jpla. KtvTpa Fitness ri 
O'xoht«; XOPOU"I~ wp£«; TTOU o£v £lO'al O'TO O'xoh£lo 
21. Eiaol utAoc: n 09}.nTljc: (-TpIO) erE KaTTOlo IIiIWTIKO yUJ.lVOaT~pIO EKTO'> axoAdou; (rrx Tq{1] 
aEpO/J1Ktlr yupvaaTlKtlr. aWpaT1Ktlr o/qTTAaalK. TTO}.EPIKWV T£XVWV. Xopou. pUGpIKIJ) KUJ 
1=OXI, rroTt litv ~~ouv J.ltAO'> at IlilWTIK6 YUfJVOOT~PIO 
2=OX1 TWPO rrAtov, oAM ~~ouv aTO rroptAe6v 
3=NOI, EffJ01 fJtAoe; IIiIWTIKOO YUfJvOOTl]plou KOI rrporrovoO~ol KClvovlKa 
, 4=NOI, EffJo1 ptAoe; KOI mlonc: OU~fJtTtXW at lilocpopte; tKi5I]AWO£l<; 
,KuKAwu[ ,ENA .,opIBu6 
1 2 3 4 
22. Av.lI.EN Eiaol J.ltAo,> aE KavEvo IIiIWTIKO YUJ.lVOaTf)pIO. TOTE TTrlyalvE c1TIlV EPWTIJI1Il 26. Av 
Eiaol EVEPYO J.liAo,>. rroaE'> !POPE!;; TTporrovf)9IlKE'> i) aywviaTIlKE'> TI'> TEAEUTaiE'> 7 '1J.1EPE!;; 
(auprrcpl),ap/J(lvovrar Ka/ TO rapparOKuplaKO); ~~~~~~~~~~~~===========~~3~~~========~ 
I=KoEl6AOU 
;=4 cpopte; 
2=Mlo cpopa 
6=5 cpopte; 
3=2 cpopte; 
7=6 cpopte; 
KUKhwC1[ ENA a~1!Q 
4=3 <popt~ 
1 23.. 5 
~3. noao Xpovo Iil0PKti auvrl9w,> 11 rrpOrrOVIl0rl oou OTO YUJ.lVOaTrlPIO rrou 'dool J.ltAo,>; 
~. 1=ntplrrou 30 AmTa 
~ 3=MtTO~O 60-90 AtTTTWV 
2=MtTO~U 30-60 AtTTTWV 
4=ntplaooTtpo orro 90 Amra 1 2 3 4 
~4. ~ TTOIO alTO 11'> rropOKcJTW aOAIjTIKtC; Iipaafl1PIOTIjTEc;aaxoAtiam UTO VUJ.lVOaTI1PIO; 
=ncW:pIKtc; Ttxvq; 
=xoP69pUeJ.lIK~ 
2=AEP0J3IK~ rUfJVOaTlK~ 
5=Evopyovl] rUJ.lVOOTlK~ 
3=LWPOTIKQ IilarrAoolJ 
6=TtVIC;, KoMfJTTI 
=Korr 4Mo (11 [(val au16;) ........................................................................... . 1 234 5 6 
20. Which sport do you practise? Please, write down the sport in which you participate 
out of school and also the age in which you started training. 
1. I started to compete in _____________ in age of _____ years old 
2. I started to compete in in age of years old 
3. I started to compete in in age of years old 
Describe your participation in private gyms, fitnesscentersbi' dance 
. . schools in out of school hours .. . . 
21. Are you a member or an athlete in any private gym out of school school? (for example in 
aerobic class, body boulding, martial arts, dance, gymnastics etc) 
1 = No.1 never was a member in a private gym 
2 = Not currently. but I was in the past 
3 = yes, I am a member of a private gym and I train regularly 
4 = Yes, I am member and I also participate in various sports events 
Circle ONE number 
1 2 3 4 
22. If you are not member in any private gym, then go to question 26. If you are a regular 
member, how many times did you train or compete during the last 7 days (including the Weekend)? 
1 = Never 
5 = 4 times 
5 6 7 
2 = Once 
6=5 times 
3 = 2 times 
7=6 times 
4 = 3 times 
23. How much time does your training in the gym usually last? 
1 = About 30 min 
3 = Between 60-90 min 
2 = Between 30-60 min 
4 = More than 90 min 
24. Which of the following sport activities do you practise in the gym? 
1 = Martial Arts 2 = Aerobic Gymnastics 3 = Body building 
4 = Dance/rhythmics 5 = Gymnastics 6 = Tennis, swimming 
7 = Other (what is it) ........................................................................... . 
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Circle ONE number 
1 2 3 4 
Circle ONE number 
1 2 3 4 
Circle ONE number 
1234567 
25. TI<; TEhEUTaiE<; 7 I]lltPE<;, KaTa TI] 15lapKEla TWV TTpoTTovI'JaEwv aou aTO YUllvaaTI'JPIO, TToat<; 
!popt<; QaKI'J9I]Kt<; llt TiTola tVTaal] waTE va haxaVlaaEI<; YIa TouhaXlaTov 20 AtTTTa; 
1 =lltv aOK~9rJKa TrJV TtAtuTOla tp6oll06a 
2=noTt 6tv Aaxovlooa T600 TToM 
3=1-2 cpopt~ 
4=3-4 cpopt~ 
5=LXtMv at Ko9£ rrporr6v'lorJ 1 2 3 4 5 
nEpfypmVE TI1 aUJJJJ£TOXrlaQU:aE cpUaIK£~'OpaaTl1pI6TI1TE~ aVatJlUxf)~ KaTa 
TI1 OlapKEla TaU £A£uB£pou Xpovou aoul 
E' auroro rl-"illa rou cpwrl1llaroAoyiou BtJ.OUIlC va Ila~ rrAl1poqJopf/uc/~ v,a r'l uUPIlCToXf/ uou 
uc ipUaIK1.~ lipaur'lplorl1rc~ Kal urrop UTOV cJ.cu8cpo Xpovo uou, xwpi~ va urrolloy'ul:/~ rl1 
uUllllCrOXtl uou u'a6l1l1rIKou~uuM6you~ KallOIWTlKa yupvaurf/plal 
26. EXEIC; aUlJllETaaXEI at KaTTola aTTo TI<; TTapaKaTw C5paaTl]ploTI]TE<; Via TTOIxviC51 tj 
C5laaKtliaan aTOV EAtu9EPO Xpovo aou TI\; nAtuTalE<; 7 I]lliPE<; (ouprrEpIAopfJ(1vovra. TO 
TEAEurafoEappaTOKuplaKO) TTOU Eixav C5lapKEla TouAaXluTOv 20 - 40 AETTTa; Av 'NAI', TTOaE\; 
!pOPE<;; (napaKaAriJ KUKAwaE ENA apl9p6 yla KA0E 6POOTf/PI6Tf/TO) 
rXOIVOKI 
Kwrr~"adla 
nOT/Via (Roller) ~ oav/6a (Skate) 
ntprroTrJlla Yla OOK~O~ 
no1i~"ClO/a VJa OOK'lOIJ 
Tpt~IIlO ~ avwllaAo 1ip6llo 
A£pOPIK~ VUllvaonK~ 
KoMIlPIJO~ 
Xop6~ (rrapo1ioOloK6C; " Ilovrtpvo~) 
no1i6ocpOlpo 
B6Atr 
MTTllo'Ktr 
XavT -IlTT6A 
Ttvl~ 
KuKAwot ENA apISu6 
VIO KA0E ~paOrnpi6rnTa 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
4 5 
4 5 
4 5 
4 5 
4 5 
4 5 
4 5 
4 5 
4 5 
4 5 
4 5 
4 5 
4 5 
4 5 
25. During your training in the gym in the last seven days, how many times did you practice 
with such intensity that you were 'huff and puff' or out of breath for at least 20 min? 
1 = I did not practice lasl week 
2 = I was never out of breath so much 
3 = 1·2 times 
4 = 3·4 times 
5 = Almost every time 
Circle ONE number 
1 2 3 4 
. Describe your participation in recreational physical activities during your 
.' . .' .' .' Hee time! . . ",., .' .. 
I"/nthissection of the questionnaire we wanfyour information regarding your yoiJ~part!cipation 
'._ .......... ~ .. ' .•........ ' . ' .. in physical activitiesilnctspOrl:S during your free time! ......•.... , .•. ;,: •• , •• 
26. Did you participate in some of the following activities for play or recreation in your free time 
during the last 7 days (including last Weekend) for at least 20-40 minutes? If so, how many times? 
(Circle a number for EACH activity). 
Circle a number for EACH activity 
Rope jumping 1 2 3 4 5 
Rowing 1 2 3 4 5 
Roller skating or board skating 1 2 3 4 5 
Walking 2 3 4 5 
Cycling 1 2 3 4 5 
Jogging 1 2 3 4 5 
Aerobics 2 3 4 5 
Swimming 2 3 4 5 
Dance (traditional or modern) 2 3 4 5 
Football 2 3 4 5 
Volleyball 2 3 4 5 
Basketball 2 3 4 5 
Handball 2 3 4 5 
Tennis 2 3 4 5 
Badminton 2 3 4 5 
Sailing 2 3 4 5 
Fighting /boxing Imartial arts Iweights 2 3 4 5 
Other .........••.............................................• 2 3 4 5 
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MmiTl.llVTOV 1 2 
I oTlOTT "Ola 1 2 3 4 
no"~ I TWYI.l0X1o / TTOACI.lIKtC; TtXV£C; / POP~ 1 2 3 4 5 
KOTI oMo {av umipX!I, ypalJlt f/ c/vO/ aUT6) " ......... 1 2 3 4 5 
.................................................................... , ........... 
, rUIIIIETtxovTa~ Via OIaO"Ktoa(HI 0"£ KCtTTOIEC; aTTo TIC; opaO"TIlPIOHITEC; TIJ~ TTPOlJvoUIIEVIlC; 
EPWTIJO"IlC; TI~ TEhEuTaiE~ 7 IJllipEC;, TTOO"EC; cpopi.~ Oo"K~aIJKE~ IJE TETom tVTaO"IJ WO"TE va 
haxaVICto"EI~ Via OIGO"TIJIJCX TouhciXIO"Tov20 AETTTWV; 
1\ 1=lIc oUI.lI.lCT£ixo T~V TC"WTOio cP6oJ.l6i50 O£ 6pOOT~PI6T~TCC; ovoljJUX~C; 
~. 2=noTt 6£v OOK~e~KO opKmi tVTOVO T~V TC"EUraia £P6ol.lo60 it? 3-1-2 <popte ~1.l0UV "OXOVIOoJ.ltVOc; ylO TOUAOXIOTOV 20 AmTo 
~ 4-3-4 <popte ~J.lOUV "OXOVIOoJ.ltvoc; YIO TOUAOXIOTOV 20 A£mo 
- • 5=rx£Mv Ko9c <popa OoKOUJ.lOI TToM tVTOVO Kal AoxoVICi~w 1 2 3 4 5 
n60"E~ <pOPEC; KOHl HI C510pKEla TOU TE,\EUTOiou roj3BOToKUPIOKOU OO"XO'\~9IJKE~ J.lE <pUO"lKte; 
I5pao"TllpI6TIJTE~, O"lTOP, Xopo ~ J.lE OIJOC5IKO o9hllTIKO lTOlxviC5la, O"E I5lacpopETIKi.~ WPE~ TIJe; 
l1IJtpac; (rrx. rrpw/, /1£(J'1Ili:pl, arr6ywlla Ij ppiilJu) VIO rou'\oXIO"rov 20 '\ETTTO; 
C OUf.Jf.JCTtlxa T~V Tc"wraio £P6oJ.lo60 oc <pUOIKte; 6pOOT~PI6T~W; & oTTOP 
!OTt 6cv OUJ.lf.J£TcIXo O£ 09A~TlKte; 6pOoT~PI6T~rcC; TO mpOOJ.ltvo rOppOTOKUPIOKO 
110 <popa Yla TouMXloTOV 20 "£mo 
C 2-3 6Ia<popcTIKte; TT£PITTTWo£lC; Yla TOUAOXIOTOV 20 "umi 
C 4-5 6Ia<pop£flKte; TTEPITTTWO£IC; Yla TOuMXIOTOV 20 "£THa 
6=AoK~9~Ka mploo6rcpce; OTTO t~f '<popte; 1 234 5 6 
27. Participating for fun in some of the activities of previous question in the last 7 days, how 
many times did you practice with such intensity that you were 'huff and puff' or out of breath at 
least for 20 min? 
1 = I did not participate in any recreation activities during the last week 
2 = I never practiced intensely enough during the last week 
3 = 1·2 times I was out of breath for at least 20 thin 
4 = 3·4 times I was out of breath for at least 20 thin 
5 = Almost every time I practiced very intensely and I was out of breath 
Circle ONE number 
1 2 3 4 5 
28. How many times during the last weekend did you participate in physical activities, sports, 
dance or with sport team games, in different occasions (for example, in the morning, in the middle of the 
day, in the afternoon or in the evening) for at least 20 min ? 
1 = Last week I did not participate in any physical activities or sports 
2 = I never participated in any sports activities the during the last Weekend 
3 = Once for at least 20 thin 
4 = In 2-3 different cases for at least 20 thin 
5 = In 4·5 different cases for at least 20 thin 
6 = I was practised more than six times 
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Circle ONE number 
1 2 3 4 5 6 
29. LKttjlOU TO rYNO"O TI],> <jlUalKri,> 6paO'Tl]p10TI]Ta,>Kal TWV O'TTOP TTOU tKaVE'> TI,> 
n'\wTaiE,> 7 ].lEPE,> (auprrtpIAapfJavovTa~ TI~ ptTaKlvqat/~ aou, TI/ aupptToXq aou at aval/lUxq, TI/ axoA1KIj 
tpUa/Kq aywyIj KaJ rI/v m8avIj t{aaKl/aIj aou at a8AI/TIKOU~ auAA6you~ Ij yupvaaTljpw). Twpa a~IO''\oVI]O'E 
KA0EMtAIlipa TI],> Ep6O'Ila6a,> TTOU TTtpaO'E O'E axial] ).lE TI] 6paaTI]pIOTI]Ta O'O'U. 
A£uTtpa 1 2 3 4 5 
TplTI] 1 2 3 4 5 
TnopTTl 1 2 3 4 5 
ntllTTTI] 1 2 3 4 5 
lIapaaK£url 1 2 3 4 5 
l:oppaTo 1 2 3 4 5 
KUPlaKrl 1 2 3 4 5 
:0. YTTriP~E KaTI TTOU aE ElJTT061aE va aUIl/.lETaO'XEI,> aTI,> O'UVI]910'IlEVE'> aO'u <jlUO'IKt,> 6paaTl]plO-
TI]TE'> Kal aTTOp TI,> TE'\EUTaiE'> 7 I]lliPE,> (rrx. alila8taia, appwaTla, Karpo" axoAlKt, t{crciatl,); 
1=NAI 2=OXI 
,v OTTaVTI]O't<; 'NAt', fI cr' EIlTT60leJE; 
'KUKAwa-.L!;!!ANqpl.OH.9 
1 2 
r' EUXaPICJTOU/.IE yla HI auvtpyaaiol 
~9. Think of all the physical activities and sports during the last 7 days (including your transportation. 
'our recreation, school physical education and any training in sports clubs or gyms). Now evaluate EACH day of 
he last week regardinging your activity. 
Circle a number for EACH day 
Monday 1 2 3 4 5 
Tuesday 1 2 3 4 5 
Wednesday 1 2 3 4 5 
Thursday 1 2 3 4 5 
Friday 1 2 3 4 5 
Saturday 1 2 3 4 5 
Sunday 1 2 3 4 5 
30. Was there anything that prevented you from participating in your usual physical activities 
and sports during the last 7 days (for example, illness, uncomfortable weather conditions, school 
examinations, something else ..... )? 
Circle a number 
1; YES 2;NO 1 2 
If you answered' YES', what prevented you? 
We thank you for your collaboration! 
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A8~vo, <l>E[3pouaplO<; 1999 
Ayonl]TE YOVi:0/KI]5E~6vo, 
'Onwc; m90va YVWpi~ETE q uYEio TWV n0l51wv E~opTaTol aE I-IEYOAO 1308~0 ana TqV TOKTIK~ 
OUI-II-IETOX~OE <pUOIK~5poaTqpIOTqTO KOI OE onop. 0 ouyxpovo<; Tpono<;~w~<; EXEI nEplDpiaEI 
'01081]TO TIC;WPEC; TOU 5poaT~plOU nOlxvI510u IJE onoTi:AEO~o vo ou~avEI auvEXw<; 0 op181J0<; TWV 
n0l51wv nou EXOUV uI08ET~OEI EVO K081aTIKO Tp/mo ~w~<;. :1:Tq XWPOlJo<; npoo<poTE<; EPEUVE<; 
E5EI~OV OTl Ta £VO aTO TEOOEPO n0l51a TOU 5q1-lOTIKOUoxoA£iou EivOI unEp[3opOEYW I] 
nAEI04Jl]cpio CPOiVETOI VO EXEI IJEIWIJEVE<; KIVI]TIKEe; IKOVOTqTEC; aE oxi:aqlJE TqV qAIKio TOUe;, 
:1:TO nAoiOlO TWV npoon09EIWV nou KOTo[3aMoVTol 1iIE8vwe; Via TqV npow81]0T] TOU 5pOaT~p10U 
Tponou ~w~e; EVTcmOETOI 1-110 EPEUVO aTT]V anoia 80 Enl8u~oUOOI-IE vo aUl-Il-IETEXEI KOI TO nOl1ii 
oce;, :1:Kon6e; TT]<;EPEUVOC; £ivOI 'l]o~loMyl]ol] TI]C; 5POorI]PIOTT]TO<; TOU n0l510u OOe;, AUTO 80 yivEI 
IJE TT] xp~aT] OUO EpWTIlI·JOTOAOyiwv KOI EVOC; Koraypocp£o KivT]OT]<; (TO EnlTOXUVall)IJETpO CSA). 
To CSA EivOI EVo opyovo aE IJEYE8o<; POAOYIOU KOI npooop~O~ETOI IJE EAOaTIK~ ~WVT] aTT] IJEOT] 
TOU 1iOKI~O~OIJEYOU o<pou Ton08ETT]8Ei OE EI1iIK~ 8~KIl KOI XPI]OIIJOnOIEiTOI 1iIE8vwC; aE ovaAoYE<; 
~EAi:TEC;, 
Go ace; nopoKOAOUOOIJE AOInOV VO ou~[3aMETE aE OUT~ IJoC; TI]V npoonasElo 5ivOVTOC; EvvPOq>o 
TT] aUVKOTaeEa~ 00<;. Ta n0l5iooc; 80 OUI-IJ.lETEXEI£8EAOVTIKO, :HauJJ~ETox~ TOU 1iEveo 
EnllPEOOEI OE TinoTo TIlv onpOOKOnTIl OUJ.lJ.lETOX~ TOU aTO J.l08~IJOTO KOI TT]V K08T]J.lEPIV~ 
1iPOaTT]PIOTf]TO TOU. 
:1:0<; WxaplaTOuJ.lE EK TWV npoTEpwV Yla TT] ouvEpyaoia, 
EUYKaT09Eal'l Yla aUIIJlEToXiJ aE tpEuva 
, OVO~OTEnWVUJ.lO VOVEO/KT]1iEJ.lavo: 
tllEu9uvoT] KOTOIKioC;: 
TT]M<jlwvo: 
EVT]~EpWeT]KO VIO TOUe; oKonoUe; KOI TIl1ilo1iIKoaio TT]<; tpwvoC; KOI 6i:xoJ.l01 VO OUJ.lJ.lETOOXEI n,!o 
KOPI] I VIDe; (vpa1pT< TO ovo/lorcndJvu/lo) 
.................................................................................................................................................. 
To nOI1ii 1l0U SA OUJ.lIJETaOXEI J.lOVO OV TO EnI8UJ.lEi TO i1iIO, rvwpi~w EniOT]<; aTI IJnopEi vo 
onoxwp~OEI ono TT]V EPWVO onolo1i~noTE aTIW~ Kpivw OTI OUVTPEXOUV A6yol YIO ovaAOYT] 
onoq>OOT]. 
A8~vo, .................................. 1999 
YnoypQ(p~ YOVEO .~ KIl1iEJ.lOVO 
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··C~~e:.··D D D dDD 
(NOT c/erb nothing in the thi.~ line) 
Dear colleague, 
The questionnaire that you are holding is anonymous and absolutely confidential. Its objective is to 
record your opinions and needs in subjects concerning the implementation of Health Related Education 
programs in the school. No one from your school or the local board of education will have access to it! 
1. Date of birth: ___ /' ___ /' __ _ 
date month I year 
2. Sex: Male 0 Female 0 
• 
3. Family Situation: Married with children o 
Married without children o 
Single o 
4. Education: Bachelor of the Dept of PE and Sports Science of the university (please report the university) 
___________ at the year 19 specialized iu _______________ _ 
(please report your specialization). 
5. Time of service in elemeutary or secondary education: 
1·3 yrs 0 4.8yrs 0 9·15yrs 0 More than 15 yrsD 
6. Other studies/degrees or post graduate degrees: Y cs 0 NoD 
If 'Yes' , please give more details: 1) ___________ 2) _________ _ 
3) 4) _______ _ 
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7. During the last four years did you attend any scientific Congress or Symposium about school 
physical education or the competitive sports? 
YesD NoD 
lfyou answered 'Yes', in how many did you participate: _____ (number) 
8. During the last four years did you attend any seminar(s) related to school physical education or 
competitive sports? 
YesD NoD 
If you answered 'Yes', in how many did you participate: _____ (number) 
9. Are you currently working or have you ever worked in the past out of school in any job related to 
your degree (e,g. trainer in a sports club, in private fitness center, fitness instructor, coach, ete) 
YesD NoD 
If you answered 'Yes', what was the subject of your work: ........................................................ . 
................................................................................................................................ 
This work haslhad to do with children of school age? 
YesD NoD 
10. Do you know any foreigner language (in such as level that you ean adequately understand a hook 
or a scientific article)? 
YesD NoD 
If you answered 'Yes', what language(s) do you know ............................................................... . 
[please mention the Janguagc(s)] 
11. Do you know how to use a computer and utilize the new technologies (e.g. Internet, e-mail)? 
NOTATALLD A LITTLE D 
• 
SATISFACTORY D 
• 
VERYWELLD 
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12. In a scale out of ten degrees my knowledge as how to organize a Health Related Exercise 
program in my school is (circle only one number): 
(No knowledge) 1 2 3 4 5 6 7 8 9 10 (Plenty of knowledge) 
(Some knowledge) 
13, To implement a new program of physical education in my school is for me .••• , ..• 
'(CircleONE of the 7 choicesfor EA CHone from the 4 following pairs of adjectives ):' 
Difficult: very enough little Neither little enough very :Easy 
difficult nor 
easy 
Attractive: very enough little Neither little enough very :Repulsive 
difficult nor 
easy 
Tiresome: very enough little Neither little enough very : Refreshing 
difficult nor 
easy 
Useful: very enough little Neither little enough very :Useless 
difficult nor 
easy 
Markhow much you agree or disagree~it~ each of the follo~ingstatements by 
circling the point of scale that expresses you m~re., . 
. 14. How sure are you that you can organize aHealth Related Exercise program in your 
school (circle ONE of the following choices)? . 
Too sure Very Enough 
Neither 
certain nor 
uncertain 
Little Very little Not at all 
sure 
15. How sure are you that yoli can change the bad habits of your students in general? 
Too sure Very Ellough 
Neither 
certain nor 
uncertain 
Little Very little 
16. How.sure are you that you can influence your students on giving up smoking? 
Too sure Very Enough 
Neither 
certain 1I0r 
ullcertain 
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Little Very little 
Not at all 
sure 
Not at all 
sllre 
17. How sure are you that you can influence the students so that they don't consume alcohol? 
Too sure Very Enough 
Neither 
sure or 
ensure 
Little Very little Not at all 
sure 
18. How sure are you that youcan influence yourstudents so that they exercise regularly in 
< their free time?;. . .' ......... ; .. ' .......... ' ,'. . . '.' .' . •. .... . 
Too sure Very Enough 
Neither 
certain nor 
uncertain 
Little Very little Not at all 
sure 
19 .. H0'Y su~eareyou that you can influence youri>verweight or ohesestudents so thatthey. 
. start II diet? . .... . .. .' .. . .. . . . ... . 
Too sure Very Enough 
Neither 
certain nor 
uncertain 
Little Very little Not at all 
sure 
20.· How sure are you that you can influence the students so that they prefer a healthy diet? . 
Too sure Very Enough 
Neither 
certain nor 
uncertain 
Little Very little Not at all 
sure 
21. How sureare you that a Health RelatedExercise program that you implement in the 
future will likely have results with your students? .. '. ., ...... . 
'. 
Too sure Very Enough 
Neither 
certain nor 
uncertain 
Little Very little Not at all 
sure 
22. How interested are you to participate in training seminars relevant to school physical 
. education? ..... . .... .. . . . '.: ; 
Too much Very Enough So and so Little Very little Not at all 
We thank you for your collaboration! 
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School" .................. , '. . ' . . ,.'.', . ' ......... ' . . 
. . ..... ' '.' . 
'.' .. Code:'··"., 
".'. , 
Jx:~ii~~~:' "~"" .. ' .. ' . ;>.; PE Teacher~ •••••••• . >'\.~:;l; .' .... . ',<.. ,",' .. .;'; . E-mail: ' ,'" ..,:.. ; 
., -..... ' .' ". ." ,. : ,,;,. ->-.~-'- ,.~. '~"""" <-•• >~"'.,\_--.>.,-,.-,- .' ,.,:..:,,-, .c, N _ •••• ' 
tber of students: Number of staff: 
11: Mean aqe of staff: 
ents/class: 
ber of PE teachers or other sport staff: I I 
)ortive sport facilities 
l there changig facilities Yes I I No If 'Yes', how manY? I I 
l there showerina facilities Yes I I No If 'Yes', how manY? I I 
ther common areas (Computer lab, theather, chemistry lab, school hall, other ....... ) 
. 
'e there indoor sport areas? Yes I I No I I 
~s' what areas? (e.g. gym, sports hall, fitness room, dance studio, other ..... ) 
'e there outdoor sports areas? Yes I I No I I 
~s' what areas? (e.g. hard play area, hard play, basketball/handball court, athletics track) 
1 equipment (e.g. balls, ropes, steps, free weights, medicine balls, other ...... ) 
0 Yes I I No I I 
lPuter Yes I I No I I 
Yes I I No I I 
~re school library? Yes I I No I I 
here educational video-tapes? Yes I I No 1 1 
~re any other progamme running at school? Yes 1 1 No I I 
!S', what proqramme Is)? 
1-5 yrs I 16-10 yrs 1 I 11-15 yrs 1 I of school buildings 
16-20 yrl 1 1 1 More than 20 yrs 
lents' performance (mean) I I 
I 
Middle school Elementary school 
O-LlEK % 6 % % students who quit the school per year. 1 I 
~, 1-14 % 7 % 
~, 1-16 % 8 % I 
),1-18 % 9 % 
3,1-20 % 10 % 
f participation in seminars - training programmes the previous 12 months. 
d teacher: Yes 1 I Nol Ilf 'yes', please report: 
each er Is): Yes I I Nol I 
!r staff: Yes I I Nol I 
t graduate studies or other academic qualifications 
eacher (s): Yes 1 I Nol lit 'yes', please report: 
!r staff: Yes I I Nol I 
there any extra curricular activities? Yes I I No I I 
~s', what activities? 
ere any school sport team (s)? Yes I I No 1 I 
,s' what team Is)? 
5 the school participate in the local league? Yes I I No I I 
Is there any sport facility near of the school? 
Yes I I No 1 I 
,s' what facility? Please, report: 
lents' participation in organized sport activity out of school (%) (e.g. sport clubs, fitness centres, 
ial arts, other. .............. ) 
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<l>OPMA ASIOAOrm::m:: nporPAMMATm:: Ano TON MA0HTH 
KOOO\KO~: 
A ylllltj't"EJlIlOtj't"t}1 JlIlOt}'t"ptll, 
AUTO TO EPOO'OUW;tOAOYlO aou ~1]t&. vu flU, 7tEt<; t1] YVOJfl1] aou ytn to 7tPOYPUIlIlU 7tOU 7tUPUKOAou81]a£<; ato 
llu811JlU t1]<; YU~lvua'tl1(1'l<; t1]V <pETtvij XPOV\u. 
• A7tuvnlaE aE OAI:<; Tt<; Epoo'O]aEt<;. 0\ U7tUvrijaEt<; aou 8u ~tU~ pOllS'laouv a'Olv KIlAu'tEPEuall tOU 
7tpoypu}lJlmo~. 
• To Epw'011lUTOAOylO Eivat (lv<i>vul'o KUt (l7tOAutCL EJl7ttatEUTtKo. 
• t.EV U7tUPXOUV aWatE<; Kat ACL8Ef1£VE<; U7tuvrijaEt<;. 
A1t(IVT1]<I. Jla~oVTU<; tvCL (Xl <lT1]V I:u,.uprovro l:upq>rovro 06'[& GllJ.H.proVOO dlUcproV6> dlUquovOl 
£1t'lAOri1t'Ol) (Se EKf.PP~'El1rEPlO'0'6Tf:po un6luTo oim: (5uu.provro An6i..u-ru 
I.To "P6yPUflJlU <lto Il,,01]flU t1]<; 
YUflVUcn:tK~<; !lOll apE<I. 7tapu 7toM 
2. NOflil;w 6tt tU KUtaepEpu KuM mo 
"p6ypuJlJla 
3. KartJluUu flEyak1] 7tPOo""OEICL KUtU 
t1]v 81apKEl(l tOil "poYpauuuto<:; 
4. 'Hmv <l1]flUvrIK6 Yl(l Efl&vU va tU nllW 
KaM oE aut6 to 7tp6ypuuuu 
5. AloOUV01]KU ano<; KUta t1]v 81apKEl(l 
tOU "poypaUflUto.; 
,6. Hpoo1[a91]ou 1[oM <lKA.1]pa <lt1]v 
IilapKEl(l tOU 7tpoypaflflUtO, 
7.Ta fluO~flma tOU 7tPOYPuflflato<; ~mv , I EUxaplma 
, 8. ea tA.eyu 6tt to 1[p6ypUI'I'U 1[OU eiXaJlE I 
, otO Jlu01]I'U t1]<; YUI'VUmIK~<; i]tUV "oM i 
EVlilu<ptpOV 
9. E(Jlnt lKUV01t0l1]!1&v6<; JlE tllV u1t66oa~ 
JlOU oto "p6yPUI'I'U 
10. AlcrOUV01]KU "(Eo1] u,,6 It<; 
IipUcn:1]PI6t1]tE<; toU "poypaI'I'Uto.; 
H. AEV,ru KUtuepEpu1toM KUM om 
JluO~Jlmu tOU 7tpoypaJll'ato<; 
12. AEV "pOo"aa1]oU "oM oKA.1]pa KUta 
rnv IiIlIPKEl(l rou "pOypal'l'lltO<; 
13. 'Omv tKUVU to l'a01]l'u oKEept61'0IlV 
,,600 "0)'6 1I0U optoEI , , 
14l 'Hl'oUV "0)'6 ~PEI'O<;/1] Tt<; WPE<; toU 
1tpoypaflflUtO<:; 
IS. AEV i]JlOUV ""YKEVrpWJl&vO<;/ll 6mv 
EKrE).oUO(l Tt<; litaepopE<; 5p"ot1]PI6t1]tE<; 
toU "PoYPullflato<:; 
16. NOl'i~w 6tt m1ti]yCL Ku).a oto 
"p6YPuflfla 
17. TUIlU9~l'at" tOIl7tpoypaJlJluto<; i]tUV 
Jlla tvOIUeptpouou Efl"Elpi(l 
18. Eixu uywvia KUOW<; tKavu tt<; 
IiIUepOPE<; Iipnot1]PI6t1]'tE<; toU 
"PoYPul'l'mo<; 
19. Tt<; "Eplao6rEpE<; epopt<; ll"op01iou vu 
UVm1tOKpI9w {ltt<; U"nttijoEI<; tou<; 
"poypa)lflUro<:; 
20. Atv E(Xa Ka96A.ou uyxo<; ma 
flo9J]flum rou "poypallflato<:; 
AyOpl 
o 
Kophal 
D 
1:E WJ(CLpt<J't"OVJlE 1l0AV yta 't"1jV atlvEpyllaia! 
, 
, 
Appendix 3a: Intrinsic Motivation Inventory 
Please read carefully and answer the 
Strongly Neither Strongly 
following questions by checking (X) in agree Agree agree Disagree disagree 
the appropriate box Nor dis3!!ree 
1. I enjoyed the program in P.E. class 
very mush 
2. I thing I was pretty good at the 
proo-ram. 
3. I put a lot of effort into the program 
4. It was important for me to do well in 
that program 
S. I was anxious during the program 
6. I tried very hard during the program 
7. The program was fun 
8. I would describe the program in PE 
class as very interesting 
9. I am satisfied with my performance in 
the program 
10. I felt tense during the program 
11. I couldn't do very well at the program 
12. I didn't try very hard during the 
program 
13. While doing different activities of the 
program, I was thinking how mush I 
enjoyed them 
14. I was relaxed during the program 
IS. I wasn't focused, when I was 
performing activities of the program. 
16. I am pretty good at the program 
17. I would describe the courses in P.E. 
class as a very good experience 
18. I felt pressure while performing 
activities of the program 
19. Most of the times I was able to 
response to the requirements of the 
program. 
20. I wasn't nervous during the program 
Male D Female D 
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Appendix 3b: Students' evaluation form (Original form in Greek) 
AllTO TO r.POlTtJIIIITOI.OyIO O"OU ~tJTci VII IIII~ ltf.l~ TtJ yv6JlltJ O"OU yla TO O"tJIlf.PIVO IlciOIJlI1I <j>Uo"IK~S IIYOlyilS· 
• T!) EPOlTtJIlII-rol.Oyw r.ivlIlav6Jvullo KIIIUlto),.uTa EllltIO"Tf.UTIKO! KavEvas altO TO O')(ouio o"ou tj TO 
OIKOYEVElaKO O"OU ltEplpallov OEV Oa ExEI1tpoO"paO"tJ 0"' aUTO! MU 1pa<j>E1S ltouOtvci TO ovol1a O"ou! 
• AtV ultap)(ouv O"OlO"TE, KaII.aOtl1EVE, altavTtlO"EIS! 
AltavTlJO"t O"t KaOg ilIa a"o TI<; "poTaO"tl<; pu~oVTa<; 
eva 'X' O"TIJV t"l).oyJj "ou 0"' gK"'pU~El ,,"pIO"aonpo! 
To 011~"p\V6 ~aa~~a~' ap£a£ noAU 
~to 011~£PIV6 ~aa~~a ataaav6~ouv n{£011 Kat ano, yta va 
ta Kura t. (0 KClAa 
To 011~£PIV6 ~aa~~a ~rav EUXaPI<m] £~n£lp{a Yla ~Eva 
:EtO CITJ!lsplv61"U18TU.lCl tJ.la9a 1[olli KalVOUpyta 1tpa:Yllura 
~tO 011~£p\V6 ~ae~~a 0 Kae~Yl1~, ~ou tOOlO£ va KaraMpOl 
n ClK tPci> Touas vu KCtV(t) 
01. aOlC1')aSl<; itOU (KaVa T)'tClV noM OUm::OAs~ )'la J.ltva 
To OTJI.U:ptv6 lla8TlI.1Cl 1tOU KiVTJO"£ to evOta<ptpov Kat Sa 
Cl oA 800 ne laa6n: 0 6rav Sa (I) 6vo 
LtO 011~£pIV6I'ae~~a auv£pya<m]Ka noM 'KaM 1'£ tOU, 
OUJ.llla8 rE ou 
IVVOltKt1, TO p6.f1'lpa Ifrav "0),6 Kala 
1:u ,,),.' OlO"E TI lta aKuTOl It OTUO"EIC 
IvptpltJvd) IVPlPlOVtfJ OrJ-r8,U,V)ltplQw/) Jrarpwv({J "Ala!pCIJvdJ 
Alrolvra,(; OVT,!}I:~~,t!JvtiJ 'Am11llTa 
AllTO "Oll dEN 11' up"a" KaOel).oll aTO lluOIJI'a oJjl'"pa JjTav .................................................................... . 
•• ••• •••• ••• ••••••••• •••••••• ••••••• ••••••• •••••••• 0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
rta TO "7<0l'£VO .I'UOlJlla Oa 1\O").a va "POTE'V", aTO (aT'l) KaOIJ')'IJTJj ('TP'U) I'0ll va ........................................ . 
........ ...... ..... ........... ........... ...... ...... ............... ..... ............... ....... ........ ..... .... ........ .......... .... ..... ... ... . 
Appendix 3b: Students' evaluation form 
Dear student, 
This questionnaire asks your opinion ahout today's PE lesson. 
• Please, answer all questions! This is very important! 
• The questionnaire is anonymous and absolutely confidential! No-one from the school or family 
environment will read your answers! Therefore, do not write you name in any page! 
• There are no right or wrong answers! 
I enjoyed the program of P.E. class very mush 
I put a lot of effort into today's PE lesson 
In today's PE 
s PE lesson was a positive experience for me 
Today's PE lesson was boring and without interesting 
Today's PE lesson was very me 
to me very 
agree 
Strongly 
disagree 
What I didn't' like in today's PE lesson was ••••..........••...........••..•.....•....•...•....•.....•.•..•.•..••.••.•..•.••..... 
For the next PE lesson I would like to propose to my teacher ................................................................... . 
Thank you for your collaboration! © 
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Appendix 3c: Teacher's evaluation form (original form) 
':' " ,q,OPMA A8IOAOpm::m:: MA0HMATO~ AnOTON AIAA~KONTA" Y:' 
jl:xo4io 
BaOllowyrovTa.lI& UplGTa TO 10 a!;loMYI\G& KUO& . 
ilia alt6 ltapaKUTOl TI, &POlTljGtl, KIlKArovoVTa, TOV . 
a 19 6 nou 0'£ UVTur 00'(o1I'&U&l. 
06"0 EUXapl<mJ~tvo<; (-~) <i"at an6 to ~~<plv6 ~ae~~a; 
n6cro £rot).10C; mcr9av6crouv va uVTt).1&'tW1tlcrEt<; '[1(; u1tumlCJEv; 
tOU OTlI.U:PlVou J.1.ae~J.1.ato<;; 
!:e nolO pa8J.1.6 VOI.d(.et<; 6t11tl:roX£<; roue; crr6xouC; tOU 
~ae~~ato<;; 
I 2 3 
I 2 3 
1 2 3 
I 
4 5 6 7 8 9 10 
4 5 6 7 8 9 10 
4 5 6 7 8 9 10 
.....•..•.•............••••.......•••••••......•...•••••••.•...........••..••••••••..••...................••......••••• 
................................................................................................•...................... 
..•............••••.......••••.....•••••........•••••••••............•••••••••................••••••••••••.....••.•..... 
.....................•••......••••........••••.......•.....•.••••••.........••••••••..........•......•..•.•••••••••••... 
• rtU vu yivu 7tlO U1tOTEI.E!rJlUTtKyt 1j !r1jJlEptvft OtOUKTtKyt EVOT1jTU 1tpOT&ivo> vu: 
a) .................................................................................................................... . 
P) ..................................................................................................................... . 
1) ..............................................................................................................•....... 
0E!r!rUl.oviK1j. 1 11999 
OLUAAI:KnN 
Appendix 3c: Teacher's evaluation form (original form) 
I School I Week I Unit I Lesson 
How pleased are you from today's lesson? 1 2 3 4 5 6 7 8 9 10 
How ready did you feel to face the demands of 1 2 3 4 5 6 7 8 9 10 
today's lesson? 
To what extent do you think you won the I 2 3 4 5 6 7 8 9 10 
objectives of the lesson? 
What do you think your students liked/enjoyed about today's lesson? 
..................•........................•••.•.•......•...........................••••••............................. 
.............•..•..•.................•••...•........................................................................... 
What do you think your students did NOT like/enjoy about today's lesson? 
.....................................................................................................•.......•.......... 
...............••......................•...•....................•••.••..........................••••.•.................. 
• For making this unit more effective I suggest to: 
a) •........•...•.•..•.......•...•......•.....•.............•..•.•......•••••.....•....•.•••....•.•••...•........••..•.. 
b) ..................................................................................................................... . 
c) ..................................................................................................................... . 
Tessaloniki, / /1999 
The PE teacher 
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